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1D} BUILDING A SKELETON PATTERN FOR A WATER-TURBINE SPIRAL CASING.—{Sce page 189] —— Jj 





Vol. CXXIV. No. 10 _ _ Published Weekly by 
March 5, 1921 Scientific American Publishing Co. 
Munn & Co., New York, N. Y. 


Price 15 Cents 
20 cents in Canada 





























Pierce-Arrows cost 


Do you think that Pierce-Arrows are 
high-priced? Do you think that they 
cost more than other trucks? 


You’ll be amazed to know they cost no 
more than any good truck. With stand- 
ard equipment added to the chassis price, 
they often cost less. 


With the finest tool equipment and a model 
factory for rapid production, no well-made 
truck could be laid down for less. Com- 
pare our prices with any well-made truck. 


1erce .° 


CHASSIS PRICES 


2 -ton $3750 

3ieton 4950 

5 -ton 5700 
TOW All Prices F.O.B. Buffalo 


THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. ° 
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ONE MINER’S YEARLY OUTPUT BAAD 
ABOUT 1,000 TONS 2,000 








Copyright, Scientific Sascha tleiee Co. 
Three phases of coal consumption, showing, first, the disposition of the individual miner’s yearly output; secondly, the eight principal sources or causes of loss; 
and thirdly, a comparison between average present-day practice and the ideal practice 











What Becomes of Our Coal? In discussing the average and best practice in coal centuries, properly has been a scientific wonder As 

OW many citizens realize just how our coal sup- utilization, this authority produced another illuminat- a problem in mathematics, its construction would 
H plies are being used and to what extent they are [8 chart reproduced by our artist as the second col- challenge the knowledge of the most erudite Not 
being wasted? It is a serious question and one that umn and third column, comparing the average present- tampering with its essential construction, beekeeping 
day practice with what is considered the best practice. years ago introduced the movable frame Now, the 


should have the careful consideration of every large 
sual small employer and also of every householder. 

At a recent meeting of an American steel institute, 
George Otis Smith, director of the U. S. Geological 
Survey, gave a lucid portrayal of this question which 
should be fully understood by every citizen. In dis- 
cussing the question as to what becomes of our coal, 
he produced a chart, which our artist has picturized 


This diagram shows that to develop 1,000 horsepower, comb itself, made of aluminum, is being supplied to 
a theoretically perfect steam engine and boiler would progressive beekeepers. 

require about 600 pounds of coal, Actually under or- The aluminum honeycomb, an exact reproduetion of 
dinary practice we mine or destroy perhaps 15,700 natural comb, is constructed by feta ng back. and 
pounds of coal in the seam in order to develop the 600 forth a single strip of crimped met tallic aluminum. This 
pounds of energy. The best practice does the same is done until enough cells have been formed to fill a 
work with about 1,320 pounds of coal. In other words, standard frame. Then six wires are threaded down 


at the left of our drawing, revealing the disposi- the best practice uses only a tenth or a twelfth as ward through the folds to bind them into a solid 
tion of the individual miner's yearly output of about much as the average. The losses in average practice whole. To facilitate disinfecting, small holes connect 
1,000 tons. The ball of coal shows the uses to which here shown are calculated as in the first column, ex the cells of the two faces, so that boiling water or 
this 1,000 tons are put including both anthracite and cept that in this case allowance is made for the addi- live steam can freely pass through 

bituminous coal. tional loss due to bad load factor. The aluminum honeycomb. has several outstanding 





In the matter of losses in using coal there are some ® : ° advantages. Melting down cannot occur Immediate 
surprising features. In all there are eight principal Honeycombs of Aluminum storage or egg space is always availabl Disease j 
sources or eauses of loss. The first column of our HE uncanny instincts of the honey bee, marvelous controlled without loss of fixtures Danger from 
chart represents these graphically. Under ordinary as they are, can be matched by man with human moths is minimized. Drones are most effective con 
conditions of mining and firing, out of every 2,000 ingenuity which insures much more efficient honey trolled. 
pounds of steam coal in place in the mine, only about production. The instincts of the bee which convert a The natural question arises, how do the bees take to 
76 pounds are converted into mechanical energy—a_ tree hollow into a hive are as wonderful, if not more the metal? Some special pains are involved at first 
most surprising fact. The other 1,924 pounds are so, than the human intelligence which conceived and When manufactured, the aluminum mbs are given 
either unavailable or are absorbed by the eight losses perfected the modern hive, but the modern hive fa a thin coating of beeswax Beekeepe we them firs 
shown in the sections of the columns. This means a re- cilitates the vastly better storing of honey. So is it as extracting combs, preferably When introduced for 
covery, as proven, of only 4 per cent of the resource, also with many other details of modern apiary manage- brood rearing purposes, the beekeeper employs comb 
assuming stead operation. Allowing for further ment. The honey bee attains maximum efliciency only which have already been used by th ene and an 
losses du load factor, as is shown in the second under human assistance and control, aluminum comb is alternated with a natural eoml 
column, ery, as proven, becomes perhaps 1 to A new demonstration of this is a recent invention, The best time to start bees on the combs is during 
2 per cen the aluminum honeycomb. The honeycomb, for good honey flow 
_ riric American, March 5, 1921. Volume 124, Number 10. Published weekly by Scientific American Publishing Company at 233 Broadway, New York, N.Y. Subseriy , 
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A Call for Cooperation 
It! no other great 


I try nel t le Heciy 


center of population, 


ry 


which calls so 


cooperation in handling its 


ve nterest is fl Island of Manhattan and 


peopled residential and 


watchword of SUCCESS 


i) distr Lier the 
mop ration cooperation 
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appointed, 


New 


some 
Jersey Vort and 
After 


estion, a 


Harbor Development ¢ on exhaustive 
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has prevented municipal 
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New 


cooperatio so, also, in less degree, 
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lithert concerted action in matters of 


transporta 
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New York 
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lice ind differs within the city of 
jersey side of the 
more than forty 
Newark, a 


down to 


rresented by 
epurate u ieippatitie ranging from city 


f ‘ y half a million inhabitants small 


Hitherto 


rests have pulled in as many diff 


these multiplied 
directions 


they 


erent 


problem of 


this port, must 


D tog r. FE) pluriies unum as a motto is as funda 


ere as it is in its broader national 


Never, as the report states, has there been any gen 


the terminal developms: 
whole, to which al : ‘ 
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ate \ “ ) wml oF 


toward th ea ation 
erest mitinic mi privat have 
ealized 
VW I ft emheml ele t Lion persons 
ve withh f Liberty, and that 

reign trade of the United 
ort All of 


food 


these 


people, 


must have 


and all help to 


wasted annually through 


lack of economical means 


xistuffs, and the resultant 


trucking, and excessive 


ements All wear clothing, and all 


the high expense of delivering either finished 


vhere or raw materials 


Housing, we do not have 
to be reminded s an ute problem, and the inade 


handling building ma- 


juacy of terminal facilities for 
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terials discourages new construction. Occasionally, 


f food stuffs. 
frozen in 


marine and other strikes cut off the flow « 


rhe weather, too, plays its part Coal is 
yards; ice jams prevent free 
that 


district, 


ears in the Jersey move 


ment of coal barges, so although there may be 


much coul within the transit and lighting com 


panies have been threatened with shutting down for 


lack of fuel 
But in within the 


millions in 


eight millions 


there are 


addition to the 
metropolitan district, about six 
New York New 
They, too, pay 
New 
distributing center for 
Atlantic City The 


Jersey limits of the 
part of the 
York. For 


places as remote 


and beyond the 


burden of inade- 
this port is a pri- 
as Buf- 
has also a na- 


district 
quate terminals at 
mary 


falo and problem 


tional aspect. The trade of the whole world has set- 
tled upon New York as the natural gateway between 
the interior of the United States and itself. Nearly 
all the most important transatlantic lines have their 


grain 
would 


here, Proper facilities for shipping 
have not at present, 
country. 

referred to the 


Bridge as a solution of this problem. 


terminals 
through this port, which we 
help the 

In a recent 
the North 
The bridge 


farmers of the 
article we building of 
River 
whole phase of railroad 


would cover the 


and general 
the Port and Harbor 
Commission deals only with one element of this great 
that of the distribution of freight, 
stuffs and lighter merchant 
distributing 


and rapid transit service and automobile 


vehicular traftic. The scheme of 
question 
the food 


freight 


namely 
miscelliuneous 
being brought from a yard in 
tunnels to certain distributing 
city. 


detail in an 


Jersey City by means of 


warehouses scattered throughout the This report 


will be taken up in fuller issue, 


illustrate the 
method 


early 


when we shall very novel and extremely 


interesting proposed by the Commission as a 


solution 


Decline of American Aviation 
look facts 
there has been a deplorable decline 
IMLS, true 


best to face and 
that 


in American 


l is squarely in the 


realize 
aviation since 


Equally 


is it that although the future lies in the hands of 
Congress, that body has done very little to stop the 
debacle If Congress shows a helpful attitude, passes 
the necessary legislation and provides a reasonable 
appropriation, this country, which saw the birth of 
aviation, will take its rightful place as its leading 


modern exponent. 
after the Armistice, 
United 


175,000 men, 


American aeronau- 
States Air Service of 
Naval aviation 


Immediately 
tics consisted in the 


21,000 officers and and in 


there were over 3.000 officers and 47,000 men. We 
possessed 15,000 American built planes and 20,000 en- 
gines Invested in the airplane industry was about 


force of em- 
250,000 


14) million dollars of capital, and the 
force, included 
United States Air 
and 8.348 


officers 


neluding the 

Today, the 
1,090 officers 
624 


Our equipment 


ployees, spruce 


men and women. Serv 
ice consists of 
Naval 
with 
solete 


uircraft and engines. 


men; and in 
4,627 


consists of ob- 


Aviation there are and 


rating. 


men 
aviation 
and a few 
As to the 
industry during the 
lines of 
industry 


war material hundred experimental 
industry, plants allied 
war have re- 
original and the 
this shrunk to 10 


It is doubtful if the employees 


aircraft 
their 


with the 
verted to business, 


capital remaining in has 
less, 
number 2,00), 
after the 


encouragement of 


million dollars or 
all told 

Immediately 
took the 
surest 


under 
‘autics as the 
providing na- 
They did this by the passage 
traflic; by pro- 


Armistice, our allies 


civil aer 


and most economical means of 


tional security in the air. 


of sympathetic laws regulating aerial 


vision against dumping of obsolete foreign aircraft; 
by the establishment of air routes and terminals; by 
the development of the air mail; and lastly by recog- 
nition of the fact that the aircraft industry cannot 


survive if the Government compete with it in the pro 


duction of planes and engines. Hence, our allies limit 
work in Government shops to experiment and research, 
and depend upon private industry for the development 
of design and all 


Except for the 


manufacture and procurement. 
establishment of the Air Mail Service, 
has done but little for the industry in this 
and it has rewarded the fine results achieved 
in our Air Mail Service by cutting down the modest sum 


Congress 


country, 





1921 


Maren 5, 


asked for its continuance 
r should be, 


and improvement. Every 
citizen is, o interested in this question, and 
he should make it his duty to impress upon the minds 
of the Senators and Representatives from his district 
that he is concerned in seeing the airplane industry 


stimulated by liberal Federal support. 


Jane’s Fighting Ships 


HERE is probably no book devoted to naval 


affairs that is more widely known than the 
naval annual entitled “Jane's Fighting Ships,” 
which was founded in 1896 by Fred T. Jane and is 
now edited by Oscar Parkes, who is well known as a 


readers by his 
Maurice 
comprehensive 


AMERICAN 
work, 
volume is a 


contributor to ScieNTIFIC 


illustrative and descriptive and by 
The 1920 
577 pages, and like its predecessors is distin- 
guished by the extent and detail of its naval 
information. It contains a photograph or a diagram 
of practically every warship of importance in the vari- 
navies of the world, and with each illustration 
mass of data affecting the armament, mo 
tive power and date and place of construction, together 
with a series of notes which will be welcomed by every 
student of naval affairs. 
The editors state that the 
hampered by the disabilities arising from the late war, 
such as the partition of ex-enemy warships among the 
Allied United States navies; the nomination of 
warships chosen for the German post-war fleet; and 


Prendergast. 
work of 
great 


ous 


there is a 


recent issues have been 


and 


the disposal of unfinished German naval vessels, 
In the British, French Italian naval 
full-page tables have been added giving details of ex 


and sections 


enemy warships received by each country for “propa 
ganda and experimental purposes.” Similar para 
graphs have been added to the United States and 


Japanese naval sections. These vessels are to he 


broken up, or destroyed under experimental tests, 
they do not constitute an addition to the strength of 
the navies of the powers to which they 


and 


have been al 


lotted. Hence, in this annual there will be found no 
illustrations and descriptions of these ex-enemy ves- 
sels. The same considerations account for the total 


section. 
the dates at 
These dates give 


Austrian Navy 
relates to 
tached to photog os illustrations, 
approximately the year of the first commission of the 
give wd edition of the annual in which 
the views first appeared. Also, the matter of torpedo 
eraft plans has been thoroughly investigated and dia- 


abolition Of the former 


An important improvement 


vessels, or they 


grams have been added of all modern types of de- 
stroyers and torpedo boats, wherever they could be 
secured. 

Under the head of Great Britain wili be found, for 


this annual, photographs that cover 
This has been rendered necessary by 


the first time in 
the entire 
the rapid growth in size of the modern battle-cruiser : 
for the ordinary photograph, five width, is 
found to be inadequate to depict clearly the details of 
we find that the pho- 
ships as the “Renown” and the 
cover the full 10-inch width of the page, as do 


page. 
inches in 
these great ships. 


tographs of 
“Hood” 


Consequently, 
such 


also the outboard profiles and deck views of these 
ships. 
The silhouettes of United States warship types in- 


elude this year a considerable number of official 
drawings, while the ship pages comprise plans of all 
the most modern types now under construction. 
United States photographs were placed at the disposal 
of the editors by the United States Naval Recruiting 
Bureau. Due attention has also been given to the im- 
portant subject of the establishment of naval bases re- 
quired by the new United States Pacific Fleet. 

Japan also receives special attention this year, in- 
cluding new and exclusive information as to the past 
and projected expansion of the “Imperial Navy.” A 
unique feature is the collection of photographs of the 
Japanese submarines, the first of its kind ever pub- 
lished. Novelty is given to the sections of France and 
Italy by the addition in this issue of various ex-Ger- 
man and ex-Austrian warships which are given under 
their new French or Italian names. Under the Italian 
section will be found photographs of those mosc inter 
“Italian Mobile” Batteries which 
were called into existence during the war and played 
such an important part therein. 


new 


These 


esting vessels, the 
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Electricity 


Electric Traction on Canals is being discussed 
extensively in France, at present, in view of the large 
volume of traffic which these waterways are to handle 
in the no distant future. The suggestion has been put 
forward that the St. Quentin Canal be supplied with 
electric current by an overhead trolley wire, and that 
special electric tractors be employed to haul the barges 
through the locks, One of the several electric tractors 
being experimented with will soon be illustrated and 
described in our columns, 


Venezuela’s Radio Plans.—A definite program has 
been established by the Venezuelan Government for 
the installation of twenty-two secondary wireless sta- 
tions. Contracts have already been awarded to an 
American citizen for installing wireless towers at the 
following points: Maracay, San Cristobal, Maracaibo, 
Puerto Cabello, Coro, La Guaira, and Ciudad Bolivar. 
The station at Maracay has been equipped with a five- 
kilowatt set purchased from an American concern, 
and orders have been placed with American concerns 
for three other 5- and one 3!6-kilowatt set. 


Errors in Radio Direction Finding are believed to 
be due to twe causes: First, deviation of the waves 
in their passage through space; secondly, local inter- 
ference at the receiving end. The first cause is proba- 


bly incurable, according to a recent issue of Radio 
Review, but the second is now being investigated. It is 


pointed’ out that in practical work attention is con- 
centrated on eliminating errors rather than on investi- 
gating them, and observers are asked systematically to 
collect data of such phenomena for investigation. Local 
errors are roughly grouped under four headings: 1. 
Masses of metal, especially iron, 2. Large conducting 
or partially conducting surfaces. 3. Tuned circuits, and 
4. Long-distance telegraph and telephone lines. 


4 Mercury Contactor that fits into fus@ clips has 
been placed on the market by an American manufac- 
turer. This forms a hermetically sealed circuit-break- 
ing device which can be used as a switch or to make 
and break an electric circuit rapidly. The contactor 
consists of a glass tube containing a quantity of mer- 
cury, an inert gas and two central electrodes with a 
gap between. The electrodes are connected to outside 
brass caps at each end of the tube, The simplest type 
of these contactors is operated by being tilted so that 
the mercury makes and breaks the circuit between 
the electrodes. In the relay form of construction the 
necessity of tilting is eliminated by the use of a hollow 
iron cylinder which is lined with an inner sleeve of 
porcelain. The gap between the electrodes is inside 
of the iron cylinder, 

Gases for Electric Lighting.—In a recent paper 
read before the American Institute of Electrical Engi- 
neers, D. M. Moore traces the early development in the 
use of luminiscent gases as sources of light leading to 
the Mdore tube systems containing nitrogen and curbon 
dioxide. Such systems operate at a pressure of several 
thousand volts. The introduction of neon on a com- 
mercial scale enabled much smaller tubes to be used. 
Lamps with a 3-m. gas column will operate on 220 volts 
at about 0.5 watt per candle-power without any trans 
former, but some starting device is necessary. How- 
ever, a type of neon lamp has now been developed ex- 
perimentally which will fit into an ordinary glow-lamp 
holder on a 220-volt circuit, and requires no starting 
device. Such lamps depend on the utilization of the 
negative glow, and yield a yellow light of about 1 
candle-power at present consuming about 15 watts per 
candle. 


Increased Use of Electric Service— Some very 
pertinent remarks were recently made by Donald Me 
Donald, vice-president and general manager of a gas 
and electric company of Louisville, Ky., in the course 
of an interview. He says in part: “There is a bright 
side to the public utility situation created by the 
war. Users of power have had their attention called 
to the certainty and reliability of central-station serv- 
ice. With coal at famine prices and difficult to get 
even at these prices, power users have turned more and 
more to electrie service; the result has been an enor- 
mous increase in the output of electricity for power. 
Even in the field of domestic lighting people have 
found that plenty of light in their homes means a great 
deal in the way of comfort and comparatively little in 
the way of cost. These conditions will remain after the 
causes which brought them about have passed away. 
Cost of operation is slowly, but surely, coming down, 
while people who have become acquainted with the 
luxury and convenience of electricity will continue to 
use it much more gens than they did in past 
years,” 
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Science 


Caterpillars As Food.—At a recent meeting of the 
Entomological Society of America, Mr. J. M. Aldrich 
of the National Museum stated he found a small tribe 
of Mono Lake Indians which caught and dried a ton 
and a half of caterpillars in a season for food, 

Death of Prince Kropotkin.—It is not often that a 
man of science occupies the rdle of revolutionary 
leader, This is the case with Prince Peter Alexeivitch 
Kropotkin who has just died. He was a great Russian 
geographer and writer on natural history subjects, 
but twas a proscribed Nihilist as well. He had a most 
picturesque existence and was identified with all kinds 
of plots and revolutions. He wrote many scientific 
articles for English reviews, 





Approaching Visit of Madame Curie.—The foremost 
woman scientist, Mme, Curie, who with her husband 
discovered radium, will visit this country in May, to 
receive in person the Willard Gibbs gold medal, which 
no woman has ever before received. Incidentally, she 
will be presented with the desire of her heart for “a 
gramme of radium all my own.” The women of Amer- 
ica will make the present unassisted by donations from 


men. The market price is now about $130,000.00 a 
gramme. 


The First Whale with Hind Legs has been caught 
in British Columbia, This was described at a recent 
lecture held at the American Museum of Natural His 
tory. The legs project some four feet from the body 
near the tail, and are about six inches broad, the 
hones being with a thick layer of blubber 
which may or may not have contained muscle. The 
whale, a female fifty feet in length, was unfortunately 
not preserved at the Victoria whaling station, where 
it was brought in, and one of the legs was broken off 
by those making the capture, 


covered 


Carbon Black under a Cloud.—It is strange that one 
of the lightest and blackest substances known should 
be under a cloud, even if a legal one. This valuable 
substance which makes printing possible, which makes 
rubber tires comparatively cheap and which makes our 
fountain pens black, is seriously menaced by laws and 
legislators in a number of States in the natural gas 


helt. These astute gentlemen have suddenly discov- 
ered that the country is going to ruin, owing to the 


wasteful use of natural gas in producing carbon black, 
and in Wyoming the penalty is $1,000 a day for at 
tempting to make the fluffy pigment, which was de- 
scribed a few weeks ago in our columns, 

Telephone Pole Specifications.—At the request of 
the Overhead Systems Committee of the National 
Electric Light Association the Forest Products Labora- 
tory is collecting data on the taper and strength of 
various pole species including: Southern Yellow Pine, 
Chestnut, Western Red Cedar and Northern White 
Cedar, in order to check up, or, if need be, revise their 
standard specifications for poles. Data are also being 
collected on the efficiency of various treatments com- 
monly used for poles. These data are based on the 
results of tests by the Forest Products Lab- 
oratory that have extended over a period of approxi- 
mately 14 years, 


service 


Prevention of Wood Borers.— A special survey is 
being made of conditions in San Francisco Bay where 
marine borer depredations are very serious just now 
and causing excessive damage. A representative of the 
U. S. Forest Products Laboratory is carrying on the 
investigation in coéperation with a local committee. 
It is expected that the San Francisco study will re- 
quire about three months, and that the data obtained 
will be of considerable value to engineers who are 
concerned with the construction or maintenance of 
marine structures, An investigation on the prevention 
of marine wood borers has been very much needed for 
years but due to lack of funds it has been impossible to 
make satisfactory progress. 

Currents in the Maine Gulf.—Some interesting ex- 
plorations have recently been made in the so-called 
Gulf of Maine. 330 drift bottles were set out in the 
bay and 16 of these bottles were picked up off the 
shores of the Gulf of Maine. Each bottle contained a 
Canadian post card to be sent to the Biological station 
with the offer of a reward to the finder who wrote the 
time and place of finding and posted the card, The 
larger bottles had a galvanized iron drag which was 
attached so that the bottle was hung at a depth 
of 3 fathoms. This was done to minimize the effect 
of the wind. Seven out of the 11 bottles which went 
to Cape Cod were found between seventy and eighty 
days after being sent The distance from the 
Bay of Fundy is about 300 nautical miles; therefore, 
the rate of drift was 4 nautical miles per day. There 
was a map of the course of the drift bottles published 
in a recent issue of Science. 
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Aeronautics 


Utilizing the Marshes as Landing Fields.—A re 
cent suggestion to utilize the marshes as landing fields 
comes from Joseph A. Steinmetz of Philadelphia, His 
suggestion calls for the stretching of a strong net 
over the ground upon which the airplane is to move. 

Whale-Spotting from the Air.—A group of adven 
turous British airmen is about to demenstrate how 
airplanes may be used to advantage by whaling com 
panies for whale-spotting. It is believed that the ad 
vantages of aerial spotting wonld greatly 
the. efficiency of whaling fleets and in manner 
more than compensate for the expense of the air service, 


augment 


this 


Mathematically Correct?—From a report received 
in Paris from Berlin, it appears that up to November 
srd the Inter-Allied Aeronautic Commission had taken 
possession of 28,000 aero-motors—that is, 12,000 more 
than the Germans said they possessed 
sion is also said to have confiscated 
these being, it is understood delivered in 
with the terms of the armistice. 





The Commis 
[S.000> machines, 
accordance 


Rain by Airplane.— Following the report of ex- 
periments in the Transvaal to produce rain by an air 
plane dropping dust on the word fron 
Winnipeg of another scheme with the same end in view 
The Canadian scheme calls for the spraying of 
air in the clouds in order to cause the condensation of 
the moisture in the atmosphere. Truly, these schemes 
are very much like our old friend, the rain producing 
and anti-hail cannon, in somewhat new dress. 

The Danger of High Speeds.——-De Romanet had a 
very narrow escape recently when trying to beat his 
speed record of 292.68 km, per honr made previousls 
on the same day. His engine just 
when the “fairing pot” in the airscrew broke, bursting 
his airscrew, the débris damaging his bottom 


clouds comes 


liquid 


was “reviving 


plane, 


undercarriage and radiator Any pilot without his 
ability would certainly have been killed, as he wa 


doing well over 180 miles per hour at the time, 


A Projected Atlantic Flight.—The Minister of Wa» 
Dr. Moreno, has informed Capt. Zuloaga of the 
impossibility of the Government helping his projected 
flight from Puerto de Palos (Spain) to Buenos Aires 
on account of the lack of the necessary materials for 
carrying it out. On account of this reply Capt. Zuloaga 
went to the Ansaldo Co, and asked them for the loan 
of a machine, having already obtained leave for the 
necessary time to carry out his project. He is con 
vineed that, once having obtained the machine, a public 
subscription will be raised, 

Fast Mail Time.—On February 23rd the United 
States Mail Service broke all records for fast mail be 
tween and New York City, when an 
airplane reached Mineola with seven pounds of mail 
The distance was 2,700 miles, and the 
actual time 38 hours and 20 minutes, or twice as fast 
us mail has ever been carried between the two citie 
by the air route. Night flying made the recerd possi 
ble. Jack Knight of Cheyenne, Wvyo., carried the mail! 
through the night, steering by compass, between Omaha 
and Chicago, Although the route was new to him, he 
flew over the 1,000-mile and landed 





San Francisco 


covered over 


course safely, 

The Antwerp Airdrome.—Al!though some 1,200 pas- 
senger flights took place during the summer, and 
more than 100 passengers embarked at Antwerp for 
London or Paris, the Antwerp Airdrome has been closed 
and the airplanes and all material have been shipped 
back to Evére, The 4th Military Flight Squadron is 
now in possession of the site, With this 
energetic aviation enthusiasts in Belgium, mors 
ularly to M. Jean Olieslagers, the devoted defender ot 
Antwerp’s air port, the projected Antwerp-Strasbourg 
line and the improvements in the British and 
Air Mail, are now things of the past [ts 
merely remains to show that the spirit of procrastina 
tion and lack of initiative 
prevails not selgium than it does i 
countries. 

The Stout Aerial Sedan is the cutcome of the 
Stout monoplane which was designed during the latter 
part of the World War and for which 
were predicted, The airplane is the design of W. B 
Stout of Detroit, Mich. It is fitted with 
new 200-horsepower Packard airplane engines, and with 


blow to all 


partic 


French 


memory 


foresight 


other 


the colossal and 


less in 


great things 


one of the 


this power plant carried a greater load at higher 
speed and for longer distances thai any previous 


American-built plane of twice the horsepower It is 
a real commercial three passenger limousine, built en 
tirely of veneer, including witigs which are 
trussed and completely covered with veneer. The 
is claimed to be nearly twice as 
ot airplanes, and yet weighs only 
maximum speed is in 
while its landing speed is less than 


internalls 
plar 

types 
1,820 pounds, Its 


strong as former 


excess of 125 miles per hour 


{5 miles per hour 
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Who Shall Work the Farms?—lI 


The Record of Last Year and the Prospects for 1921 


By G. H. Dacy 












































( ) f nessed daily from sunup to 
sunset trying to maintain 
| | normal cropping activities 
: despite the paramount hand- 
Ag) icap of a limited labor sup- 
\ ply. Two of these tractors 
df u have been operated by mere 
striplings, one a lad of ten 
i approximate years, the other a boy of 
’ t f the 1 fourteen, while the other im- 
s ihe ! ( plements in the battery have 
: 1 help det been manned by men. On 
‘ t! f , the an adjoining farm a_ boy 
vu ral aut barely eight years old daily 
ilwa ry col throughout the season drove 
ind never circu a four-horse team, riding 
hing 1 he mos ; : : one of the horses and har 
} a eee saath: Where the overall movement finds its most practical application rowing and dragging the 
irming nditions land as rapidly as_ his 
\ question the farm labor famine of 1920 was century told me that his solution of the farm labor father and older brother could plow it. 

‘ us as that of tl ummer of 1918 shortage is greater field efficiency on the part of the One who traveled the Corn Belt and Middle Western 
i Secretary f Agriculture did all in his power available working forces and longer periods of service States last simmer saw unusual and interesting sights 
res t the rm labor resources of the country and in the field. He spoke at length of one of his tenants where the agricultural activities are the thickest. More 
ili the 24444-odd students at the 48 agri who last year handled 500 acres of farming land with field work was performed on Sunday than ever before— 
lege is well as the untold thousands of one additional man and a boy, a force which ordi not that the farmers of that section desire to violate 
md industrial workers—who rather than face narily was kept busy on one 200-acre farm. All the the solemnity of the Sabbath but because they appre- 
prononnceed curtailment in food production were crops Were saved because the men and boy worked as ciated that only by the intensive employment of every 
y ready to engage in emergency harvest work long as light lasted during the rush of the growing minute of available daylight would it be possible for 
f production nd salvage work them to plant, cultivate and harvest the 
| Department addressed appeals to maximum acreages which they would be 
ous college civie organizations able to handle with their restricted 
ry clubs, commercial clubs and simi MERICA has a great habit of leaving its problems to solve them- working forces. On nearly every farm 
canizathor rging them to lend all selves. We admit the existence of a grave question that presses for it was a <ane of “work, work everywhere 
' nae that the American bread an answer; we discuss it in high places and get more or less widely and only a few to do it.” The unseason- 
Raye eS Sees Be oe oe worked up over it; we clamor for a legislative rubbing of the lamp of — — _ — ne a 
iv whet { weather again ; ‘ - ‘ the intricacy and complexity of the av- 
Aladdin which shall make the trouble magically fade into nothing; and erage farmer's problem of keeping pace 

Pho farmeru and their families wil then we go on about our business and leave it to chance and the slow with the calendar of his work. what 
vays exert every effort to maintain pro natural working of the law of supply and demand to unravel the kinks. It was common to see a boy driving one 

re ‘ Secretary Meredith Sometimes this policy of letting things slide to a natural angle of repose team—hitched to a drag for instance 
t without the hired help works admirably. Sometimes, however, it leads to disaster, or close to and leading another team pulling a disk 
hich they ordinarily have had. In con disaster. Mr. Dacy has given a careful consideration to the farm-labor harrow or peg-tooth harrow, Every avail- 
oe oe even may Se mens problem as it was revealed by 1920, and as a result of this is con- able tracter was worked to ity lMmit 
Ne oe paarenaal eh edigpanaae cerned to know where we are going to get our food supply in 192]— aly; the doubts and tandem and trigic 
Of course one with little or no or perhaps, passing this year i r fety »} sre it will come fr in 1922 hitches which permit of moving two or 
i: experience should not expect to / : . ae aoe y wnere ; at nea Foran on —P three different farm machines and of 
mach at first as a seasoned hand or in 1923. In the present article he establishes, we think, the serious practically preparing aseedbed in a 
, ~ weeks practically all met character of the situation and the improbability of meeting it successfully single passage of the outfit over the 
who are adaptable, alert and by any of the obvious remedies. Ina second article, in a later issue, field were more popular than ever as 
hould be qualified to earn good he will attempt to put forward some constructive suggestions. — THE means of combating the scarcity of man- 
in the harvest fields Phe «de EDITOR. power, Commercial — fertilizers—which 
d for farm Taber has induced a con permit of vitally increasing the acreage 
ineredse the level of farm yield of the various staple crops—were 
. rhis inerease, however. does not purchased in large amounts despite their 
' farmer-employer to compete on equal terms and harvesting seasons and also because good man high prices. Farmers in general said: “We much cur- 
vith the industries, but man or youth spending his agement was practiced in handling the place. “The _ tail our cultivated acreage because we are shy on suffi- 
the farm is in position to save a larger trouble with farm labor—tenants as well as owners cient help but we will do our best to make the highest 
proportion of hi bere than if he were working in is that they do not work so hard as they formerly did. Yields possible on the areas which we are able to crop.” 
¥ Probably the national unrest and discontent apparent The meager returns concerning the agricultural cen- 
' estional there is manpower available in the ull over the world has also effected them,” is the way sus which are available at this writing indicate that 
cho towns and cities sufficient to materially relieve this man sums up the situation, there has been a decided increase in the populations of 
farm labor sit I believe that men through On one of the best equipped farms in the country—a towns and cities—-especially in manufacturing and in- 
the country at large will respond when they learn large place provided with every conceivable kind of dustrial sections—at the expense of the rural popula 
how eritieal are the conditions, and so afford another modern labor-saving appliance—six tractors were har tions in the contiguous regions. The lure of shorter 
pri il demonstration of hours, proximity to the 
the neighborly and coéper bright lights and higher 
itive spirit which character wages have resulted in a 
the efforts of the people marked exodus citywards 
luring the wa Many men from the country districts. 
have relative wv friends in Right now there are 25,000 
the country to whom they idle farms in New York 
in off their ervices ; State. Alabama reports 
ther vho are interested that 1,000,000 acres of fertile 
hould write to the director farming land which previous- 
if agricultural extension at ly have been tilled are run- 
their State agricultural col ning rampant to weeds, 
‘ tating the time at filth and unproductive debil- 
which they will be available ity. The agricultural com- 
: al thei qualifications : missioners of Connecticut, 
he director will put them sa ‘ Vermont, New Hampshise 
touch with county agents / y val ~~ and Massachusetts announce 
who know farmers in need ee ee ate a . 100,000 idle farms within 
of hely J . “ab their borders. Even Iowa 
{ Pennsylvania landlord ey “ti oe —one of the richest, most 
ud farmer who owns and 7 ee, Baal — progressive and reliable pro- 
operates more than HO farms . ; ducers in the United States 














engaged 


half a 


has been 


for 
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Volunteer wheat threshers at Lexington, Ky.; the entire crop from 250 acres was threshed 


by volunteers 


—shows a three per cent fa- 
(Continued on page 195) 
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Salvaging Torpedo Boats for Peaceful Uses 
By William A. McGarry 

PRACTICAL use for the speedy little wasps of the 
i sea that were considered the last word in _ tor- 
pedo boat construction twenty years ago, but are now 
outclassed, has been found at a Delaware River ship- 
yard which is probably the largest marine junk shop in 
the world. Thirteen destroyers named after famous 
American Naval heroes are now tied up at the docks 
of this plant, and five of them are being converted 
into cargo carriers and will go into service between 
Atlantic Coast and West Indian ports within a few 
months. 

Heretofore, when a torpedo boat reached the end of 
its value as a naval unit because of age or rapid 
developments in naval architecture, it was stripped of 
armament, instruments and machinery and tied up in 
some back channel to rust until sold for junk. As a 
matter of fact, the thirteen destroyers now at the 
Delaware River yard were sold for their scrap value. 
No one had ever succeeded in finding any commercial 
use for one of the narrow, fast little craft. Attempts 
had been made to utilize them as yachts, but they were 
unsatisfactory as their hull lines were never drawn for 
comfort. 

Sut now it has been determined that because of pe- 
culiar conditions existing in the fruit trade it has 
been found feasible to convert five of the destroyers for 
this service. The average mean draft of the vessels in 
fighting trim was about six feet, and the length is 
from 245 to 260 feet with 23 to 25 feet breadth. Arma- 
ment was light from the viewpoint of the ordnance 
expert, but it ran into many tons. Likewise, the ma- 
chinery that gave the vessels their great speed filled 
the larger part of the space below decks. 

It has been estimated that with this machinery and 
armament removed it will be possible to load several 
hundred tons of miscellaneous freight into the bull 
space that will be available, This tonnage is extremely 
small for a general freight carrying business, but in 
fruit it is expected to pay. The idea is to eliminate 
the present heavy lighterage 


Old torpedo boats waiting in the marine junk-yard at Philadelphia to be refitted as fruit carriers, and the old British troopship “Terror” 


that because of the slender lines of the boats relatively 
high speed will be possible, even with a light engine. 

It is likely that the eight boats remaining after the 
five are converted will be held until a thorough test 
is made of the practicability of the new plan. If it 
proves successful the other boats will be put into the 
same service. All of them are being stripped of their 
machinery, which is of no use except for high speed 
and is too expensive to operate. The vessels in the 
group are the “Stewart,” “Bainbridge,” ‘Whipple,’ 
“Worden” and “Truxton,” now being converted, and 
the “Perry,” “Barry,” “Dale,” “Paul Jones,” “Hull,” 
“Lawrence,” “Preble” and “Decatur.” 

The record of any of the thirteen boats is a lasting 
testimonial to the honesty of the builders and to the 
excellence of American Naval design and construc- 
tion. Reference to naval annals will show that the 
newest of the vessels is eighteen years old. They were 
all built in the years from 1900 to 1902, yet until the 
close of the World War each was in active service. 
One, the “Stewart,” was the only American torpedo 
boat officially credited with sinking a German subma- 
rine. In recognition of this feat the vessel was author 
ized to carry a gold star on one of her funnels. Nearly 
all carried gold service strips when they were towed 
up the Delaware River from the League Island Navy 
yard and thrust theif noses into the mud to await the 
hands of workmen. 

Every one who has read of the exploits of the torpedo 
boat in the World War knows that these craft are of 
the lightest possible construction—mere pliable shells of 
steel that seem to bend and give to every wave. When 
the engines and boilers packed into the hulls 
from keel to deck plates are operating at top speed 
the vessels are shaken as a rat is shaken by a terrier. 
These thirteen ships stood that sort of test off and on 
for fifteen to seventeen years, which is a fairly long 
life for a torpedo boat. But just when they might 
have been retired America got into the war and it 
became necessary to use every ton of naval fighting 
force to guard the bridge of ships across the Atlantic, 

(Continued on page 196) 


Copper in Steel and the Corrosion of Cars 
By A. R. Surface 

HERE has been for several years considerable con- 

troversy as to whether the presence of copper in 
small quantities in steel plates is a preventive of cor- 
rosion. To determine whether results would be ob- 
tained in the bodies of steel railroad cars and their 
life prolonged, the Bessemer and Lake Erie Railroad 
early in 1914 ordered 100 hoppers and 100) gondola 
cars using both copper-bearing and plain steel plates in 
the same car body. 

It would be impossible to make a true comparison of 
the two kinds of steel if placed in different cars, as 
no two cars are used under exactly the same condi 
tions of service. To make this test truly comparative, 
these cars were built so that the body of each car 
was made up of half copper-bearing steel and half 
plain steel. 

These cars went into service in 1914. Considerable 
trouble has been experienced in locating them for in 
spection. The first cars inspected after two years’ 
service showed that the paint on the outside of cars 
adhered much better on the copper-bearing steel than 
on the plain steel, This fact has been borne out by 
all subsequent inspections, and at the end of six years 
is very noticeable, as will be seen by comparison of 
the illustrations showing the plain steel and the copper 
bearing steel plates in the same car, As a result of the 
absence of the protective coating, the plain steel shows 
considerably more and deeper pitting on the outside of 
the cars, 

Qn the inside of the car, the copper-bearing 
steel was freer from adhering oxide or rust and jess 
deeply pitted than the plain steel. The accumulation 
of rust under the rivet heads showed that the loss in 
thickness was considerably greater on the plain steel 
than on the copper-bearing steel, 

On the outside of a car where the paint had come 
off recently, a pronounced difference was noted in the 
color of the exposed surface. The plain steel was 
rough to the hand, yellowish brown in color, while the 

copper-bearing steel was 





charge, to which virtually 
all the steamers of the ex- 
isting fruit fleets are sub- 
ject, by running the convert- 
ed destroyers into streams 
and inlets right up to the 
plantation docks, now 
reached only by the lighters. 
In addition to the direct sav 
ing of labor thus attained, 
this will mean a considera- 
ble saving in loading time 
and will make possible a 
larger number of trips in 
any given period. 

The vessels will operate 
with a small crew. Details 
of the machinery to be in- 
stalled are not as yet avail- 
able. It will be based, how- 
ever, on a power plant to 
consist of an oil burning en- 








a much smoother and of a 
OK dark reddish-brown color. 

ee | The destruction of the 
od body of a steel car is due 


to several causes, umong 
which are mechanical abra 
sion or erosion, and corre 
sion. 

The character of the 
loads carried governs the de 
struction by mechanical 
abrasion, Aas there wiil not 
be as much abrasion with 
materials like ore, earth or 
cinders as with hard, heavy 
materials such as pig iron, 
steel blooms or billets. Me 
chanical abrasion also has 
an effect on the corrosion, 
tending to increase the cor 
rosion by wearing away the 
corroded surface and expos 
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gine of the Deisel type which Showing adjoining 
will he located well aft, and | 
which will take up rela- 
tively little space. Since 
the boats are to be kept in 
coastwise service and the 
trips will be short, it will 
not be necessary to devote a ee 
sreat deal of space to the The relati¢ 
oil tanks. Yet it is believed 


ing a fresh metallic surface, 


- rhic rusts more rapi 
Plates inside of car which ru ts im rapidly 
OS hee 43a 9 than a surface protected by 






. 


dirt and a film of oxide or 
rust. This explains why it 






was noted in the first inspee 
tions that the gondola cars 
were showing greater effect 











from erosion and corrosion 


e corrosion exhibited by plain steel and copper-bearing steel plates in the same car, 
after six years of service 


than the hopper cars 
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From the Einstein Contest—III 


An Introductory Statement of the Place Occupied by Relativity as a Phase of Human Thought 


By “Conception” (Frank E. Law, Montclair, N. J.) and Others 








ye a time beyond the dawn of his 
tory il 





knowledge. ‘The conceptual universe in 





























mankind has been seeking to our minds in some mysterious way paral- 
explain the universe. At first the effort R. LAW’S essay was early eliminated from consideration for lels the real universe, but is totally unlike 
did not coneern itself further probably the prize on the ground that il devoted loo large a proportion of it. Our conceptions (ideas) of matter, 
than make a supposition as to what its space to introductory material. But it was clear from a first molecules, atoms, corpuscles, electrons, 
were the causes of the various phenomena reading that as an introduction to the subject it was a performance of the ether, motion, am, ok, 
presentec the senses. As knowledge extraordinary merit, and one that we should certainly want to publish. and time atend te bp — ateutier = 
increased, first by observation and later by ro ST a Seer om hi ludi lation to reality as the x’s and 3 s of the 
eunestenind ™ wigghr wsneng cacy Bk We have avoided needless duplication by suppressing his concluding niin: Gp ta Ge entities ot te 
causes passed progressively through three paragraphs, in which Mr. Law catalogs the consequences of Einstein's problem, Matter, molecules, atoms, cor- 
stinnd.the thaskemion! (the exmann @dbe postulates. At the same time we have interpolated passages from other puscles, electrons, the ether motion, force, 
thought to be spirits or gods): the meta- essays which throw additional light upon his discussion. energy, space, and time do not exist ac- 
ph al (the causes were thought in this All that part of this text which is not enclosed within brackets is tually and really as we conceive them, nor 
se lat r intermediate stage to be taken from Mr. Law's essay. The bracketed passages identified with do they have actually and really the qual- 
some inherent, animating, energizing prin an asterisk are supplied by the present commentator. Those abstracted ities and characteristics with which we 
ope ind the scientific (the causes from other essays are identified by the consecutive numbers attached to endow them. The concepts are simply 
were finally thought of as simply mechan these essays on receipt in this office; these numbers are interpreted, and representations of things outside our 
‘ a i cneto-electrical at : ee eS ; ’ selves, which things, while real, have an 
os ree qualities or char due credit assigned to Mr. Law's unintentional co-authors, below. We essential netuse nat known te we. Mall 
‘ectatintinn alt enabies thant ath alt tm Ohio trust that the brackets, etc., will not unduly distract the eye of the ter, molecules, atoms, corpuscles, electrons, 
of which matter is itself composed) reader, and that this style of composite essay will be found as profitable the ether, motion, force, energy, space 
\ I f knowledge, and along as it seems to us to be.—THE EINSTEIN EDITOR. and time are merely devices, symbols, 
with the inquiry as to the nature of which enable us to reason about reality. 
causes, there rose an inquiry also as They are parts of a conceptual mechanism 
to what \ What was the es in our minds which operates, or enables 
sential nature of the stuff of which the universe was viewpoints of the original observers He then writes our minds to operate, in the same sequence of even‘s 
mad what was matter, what were things in them down, not any absolute law of nature governing the ob- as the sequence of phenomena in the external universe, 
selves, What were the noumena (the realities) lying served phenomena, but a law as general as possible so that when we perceive by our senses a group of phe- 
back of the phenomena (the appearances)? Gradually expressing their interrelations.]™' [And through this nomena in the external universe, we can reason out 
ideas explaining motion, force, and energy were de procedure modern science and philosophy reveal with what result will flow from the interaction of the re- 
veloped. Matter is conceived as consisting of sub increasing emphasis that we superimpose our human _ alities invelved, and thus predict what the situation 
stance compounds, elements, molecules, atoms, cor qualities on external nature to such an extent that it will be at a given stage in the sequence. 
pus ‘ ! Contemporaneously with the in has been seriously asked whether the external world But while our conceptual universe has thus a me- 
qui is to the nature of matter, motion, force and has any real or “absolute” existence outside our chanical aspect, we do not regard the real universe as 
energy, inquiry was made as to the nature of man, mechanical in its nature. [This may be illustrated by 
the workings of his mind. the nature of thought. the —_———_—- - au little story. Entering his friend’s house, a gentle- 
relatio f his concepts (ideas) to his perceptions Y man is seized unawares from behind, He turns his 
(knowledge gained through the senses) and the rela head but sees nothing. His hat and coat are re 
ion f both te the noumena (realities), moved and deposited in their proper places by some 
|The g rai direction taken by this inquiry has been invisible agent, seats and tables and refreshments ap- 
that conflict between two schools of thought which pear in due time where they are required, all without 
we may characterize those of absolutism and of rel any apparent cause. The visitor shivers with horror 
itivism.|* Che ancient Greek philosophers believed and asks his host for an explanation. He is then told 
that they could tap a source of knowledge pure and that the ideas “order” and “regularity” are at work, 
absolute by tting down in a chair and reasoning Pp and that it is they who acquit themselves so well of 
about the nature of time and space, and the mecha = their tasks. These ideas cannot be seen nor felt nor 
nism of the physical world.] {Under this absolutist j seized nor weighed; they reveal their existence only 
method a single observer is competent to examine a 1 by their thoughtful care for the welfare of mankind. 
single phenomenon, and to write down the absolute : I think the guest, coming home, will relate that his 
law of nature by referring the results to his innate \4 | friend’s house is haunted. The ghosts may be kind, 
ideas of absolute qualities and states The root of the O x - X benevolent, even useful; yet ghosts they are. Now in 


word absolute signifies “taking away,” and in its philo 
rd implies the ability of the mind 
properties or qualities from things 


soplhical sense the we 
to subtract avweay the 
abstract qualities detached from 
take away the 
consider pure or abstract coldness 
that is cold; or to take 
and to consider pure action 
moves, This assumed power 
theory of innate ideas. Ac- 
is endowed by 


md to consider thes« 
the things for 


from ict and to 


example, to coldness 


apart from anything away 
t moving body, 


that 


motion from 


apart from anything 


is based noon the Socratic 


cording to this theory the mind nature 


with the absolute ideas of hardness, coldness, roundness, 


equality,:motion, and ali other absolute qualities and 
stati and so does not have to learn them, Thus a 
Socratic philosopher could discuss pure or absolute 
being, absolute space and absolute time.]™ 


{The modern scientist has attained a very much 
more business-like point of view ro him a law is 
fundamentaily nothing but a short-hand way of ex 
pressing the resul of a large number of experiments 


in a Single statement And it is important to remem 


N 
\ 
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The coordinate system which the 
mathematician uses to locate and 
define points in space. 


y 











uinds. Many of us have sought comfort in the thought 
that we geometrical axioms and mechanical 
aws as untainted by human sense-perceptions as pure 
mathematics. Intellects on other worlds should find 
them as immutable as we.]™ [This 
challenged when we carry relativity to 
conclusions as Einstein has done.]* 

From all this inquiry and criticism, which have gone 
on for centuries, has emerged the following present- 
attitude of mind toward the sumtotal of our 


;OSSESS 
I 


conclusion is 
its logical 


day 


Newtonian mechanics, absolute space and absolute time 
and force and inertia and all the other apparatus, alto- 
gether imperceptible, appearing only at the proper 
time to make possible a proper building up of the 
theory, play the same mysterious part as the ideas 
“order” and “regularity” in my story. Classical me- 
chanics is haunted. ]"* 

{As a matter of fact, we realize this and do not 
allow ourselves to be imposed upon with regard to the 
true nature of these agencies.]* We use a mechanistie 
terminology and a mechanistic mode of reasoning only 
because we have found by experience that they faciti- 
tate our reasoning. They are the tools which we find 
produce results. They are adapted to our minds, but 
perhaps it would be better to say that our minds are 
so constructed as to render our conceptual universe 
necessarily mechanical in its aspect in order that our 
minds may reason at all. Two things antithetie are 
involved—subject (our perceiving mind which builds 
up concepts) and object (the external reality); and 
having neither complete nor absolute knowledge of 
either, we cannot affirm which is more 
truly to be said to be mechanistie in its 








ber that this mere shortening of the de 

seription of lot of diverse occurrences is 

by no means any real erplanation of how 

and why they happened In other words, 

the uim sclence is not ultimately to | 
explain but only to discover the relations 

that hold good among physical quantities 

and to embody all these relations in as 116 
few and as simple physical laws as pos 

sibic iTh | inherently the method /4/j- 
of relativism.]* [Under it a set of phe 

nomen: observed There are two or pri = 
mat observers and they write down 263 
their several dings These are re 272 
viewed by a final observer or judge, who 

strair out the bias due to the different 








HE identification numbers found in the text mark passages from 
the essays submitted by the following contestants: 


106—J. Elias Fries, Fellow A. 1. E. E., Birmingham, Ala. 


Prof. Dr. ]. A. Schouten, Delft, Netherlands. 


121—Elvyn F. Burrill, Berkeley, Cal. 


Dr. M. C. Mott-Smith, Los Angeles, Cal. 


216—Professor Andrew H. Patterson, University of North Carolina. 


Walter van B. Roberts, Princeton University. 
Professor William Benjamin Smith, Tulane University. 
R. Bruce Lindsay, New Bedford, Mass. 


nature, though we may suspect that really 
neither is. We no longer think of cause 
and effect as dictated by inherent neces- 
sity, we simply regard them as sequences 
in the routine of our sense-impressions of 
phenomena. In a word, we have at 
length grasped the idea that our notions 
of reality, at present at least, whatever 
they may become ultimately, are not ab- 
solute, but simply relative. We see, too, 
that we do not erplain the universe, but 
only describe our perceptions of its con- 
tents. 











The so-called laws of nature are simply 








| 








21 


in 
ral- 
ike 
ter, 
ms, 
ice, 
re- 
the 
his 
“Or- 
rece, 
ac- 
nor 
lal- 
we 
iply 
yur 
an 
lat- 
ons, 
ace 
ols, 
lity. 
ism 
bles 
nts 
rse, 
»he- 
out 
re- 
tion 


me- 
> as 
| by 
itle- 
his 
re 
ome 
ap- 
10ut 
rror 
told 
ork, 
1 of 
nor 
only 
‘ind. 
his 
ind, 
v in 
time 
alto- 
oper 
the 
deas 
me- 


not 
| the 
istie 
only 
icili- 
find 
but 
are 
erse 
our 
are 
nilds 
and 
e of 
more 
1 its 
pally 
ause 
eces- 
neces 
is of 
» at 
tions 
ever 
ab- 
too, 
but 
con- 


uply 





tee te 


March 5, 1921 


statements of formule which resume or sum up the 
relutionships and sequences of phenomena, Our effort 
is constantly to find formule which will describe the 
widest possible range of phenomena. As our knowledge 
increases, that is, as we perceive new phenomena, our 
laws or formule break down, that is, they fail to af 
ford a description in brief terms of all of our percep- 
tions. It is not that the old laws are untrue, but 
simply that they are not comprehensive enough to in- 
clude all of our perceptions. The old laws are often 
particular or limiting instances of the new laws. 

It is not strange that, confronted with the vast and 
bewildering complexity of the universe and the diffi- 
culty of keeping separate and distinct in our minds 
our perceptions and conceptions, we should at times 
and as respects certain things project our conceptions 
illegitimately into the perceptual universe and mistake 
them for perceptions. The most notable example per- 
haps of this projection has occurred in the case of 
space and time, The concepts of space and time 
are the most fundamental of all of our concepts. 
They are the frame in which all else is set. We got 
to think of them as absolute, as independent of each 
other and of all other things, and as always existing 
and continuing to exist whether or not we or anything 
else existed—space as a three-dimensional, uniform con- 
tinuum, having the sume properties in all directions; 
time as a one-dimensional, irreversible continuum, 
flowing in one direction, It is difficult to get back 
to the idea that space and time so described and de- 
fined are concepts merely, for the idea of their 
absolute existence is ingrained in us as the result 
probably of long ancestral experience. 

The space of Galileo and Newton was conceived of as 
empty, except in so far as certain parts of it were 
occupied by matter. Positions of bodies in this space 
were in general determined by reference to a system 
of three mutually perpendicular planes, [The mathe- 
matician tells us very clearly how we may do this. We 
pick out any point whatever in space and call it O. 
We then draw or conceive to be drawn through this 
point three mutually perpendicular lines called coordi- 
nate axes, which we may designate OX, OY and OZ, 
respectively. Finally, we consider the three planes 
also mutually perpendicular like the two walls and the 
floor of a room that meet in one common corner, which 
are formed by the lines OX and OY, OY and OZ. and 
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OZ and OX, respectively. These three planes are called 
coordinate planes. And then any other point Il’ in 
space can be represented with respect to O by its per- 
pendicular distances from each of the three coordinate 
planes—the distances vr, y, z in the figure. These 
quantities are called the coordinates of the point.]** 
We find it possible so to choose our coordinate system 
that the great majority of the stars have, on the whole 
no motion with respect to it. 

| But it is clear that this empty space, in spite of the 
coordinate system which we have set up in it, is 
relative.]* [This is not a difficult idea to grasp, and 
has been accepted in its rudimentary form for many 
years. The astronomer tells us that the particular 
spot of earth on which we happen to be standing at 
this moment and relatively to which we are describing 
our bodily movements, is being hurled through space 
relatively to the stn at the rate of approximately 18.5 
miles per second, The indication is that our sun is also 
moving relatively to the other stars; and for all we 
know these may be moving too,]** [carrying with them 
any coordinate system which we may succeed in so ad- 
justing that with respect to them it appears to be 
fixed. How shall we tell? How shall we attach to one 
coordinate system in empty space a unique position of 
preference over others?]* [The thought of such an 
absolutely fixed point in space as the O of such a sys- 
tem must be, becomes too much for the human brain 
to act sanely upon, and we fall back on relative 
space. }** 

This space, and time, have always been conceived 
as independent of each other, [For the concept of 
time has ever been one of the most absolute of all the 
categories. It is true that there is much of the mys- 
terious about time, and philosophers have spent much 
effort trying to clear up the mystery—with unsatisfac 
tory results. However, to most persons it has seemed 
possible to adopt an arbitrary measure or unit of du- 
ration and to say that this is absolute, independent of 
the state of the body or bodies on which it is used for 
practical purpose. In other words, according to this 
view, time is not affected by conditions or motions in 
space. At first thought this seems to be a very reasona 
ble hypothesis.]** [But it is one which we are now 
obliged to question—and, if we are to accept Einstein's 
theories, actually to deny. 

Before we come to this necessity, however, we must 
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see how]* certain discoveries regarding light and the 
concepts formed to describe our perceptions of light 
called for a modification of the empty space of Galileo 
and Newton. Space under the wave theory of light had 
to contain something to carry the waves: so it was 
conceived as filled with a medium which was called 
the ether. This was conceived to be stationary and 
at rest and unaffected in any way by the motion of 
matter through it. Space and time were still indepen- 
dent of each other. This stationary and immovable 
ether rendered possible the idea of absolute motion, for 
planes of reference should possess absolute position 
in it. 

An experiment by Michelson and Morley introduced 
a great difficulty into this concept of the ether space 
The experiment was devised to determine the motion 
of the earth with respect to the ether. Its procedure 
was to compare the time occupied by rays of light in 
moving forward along the path of the earth in its 
orbit, in moving backward along this path, and ia 
moving perpendicular thereto—the distance covered 
being the same in each case, Obviously these times, if 
the ether were stationary, would differ: for in the 
first case the source is overtaking the light, in the 
second it is moving away from the light, while in the 
third the velocity of the earth is not a facter one 
way or the other. But it was found that there was no 
difference whatever in the time under the three condi 
tions. 

{It seemed then that the ether of space must move 
along with the bodies on which the measurements were 
made, But from our theories of light and electromag- 
netism, as will be made clear in more detail in a later 
essay, if there is any ether at all, it must be at rest 
relatively to all possible motion.]*" The discovery of 
the new phenomena consequently entailed a modifica- 
tion in the concept of the ether space heretofore held 
New concepts had to be formed which would embrace 
the new perceptions as well as the old ones, and give 
a logical and consistent account of all the phenomena 

{The contradiction involved is a very puzzling ene, 
and it gave physicists no end of trouble However 
Lorentz and Fitzgerald finally put forward an inge 
nious explanation, to the effect that the actual motion 
of the earth through the ether is balanced, as far as 
the ability of our measuring instruments is concerned, 

(Continued on page 196) 
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The Great Divide 


To the Editor of the Scientiric AMERICAN: 

As one of the goodly company who submitted essays 
in the Einstein Competition, may I through you offer 
my congratulations to the successful essayist, Mr. 
Bolton. 

Perhaps many others would like to join in an ex- 
pression of this kind. “Many run but only one can 
carry the palm,” says the old Roman adage; and 
since it happens that the palm goes not to one of our 
own but to a runner from a foreign land, it is our 
privilege to more heartily recognize his victory. 

I have read the winning essay carefully, and while 
without knowledge of the merits of other essays, can 
readily concede that for directness, clear cut expres- 
sion and firm grasp of subject, the essay is a fine piece 
of work. Without undue elaboration, but with enough 
detail, with orderly and logical sequence, he has set 
forth the case. It suggests the carefully prepared brief 
of a mind trained in the law. 

Mr. Bolton has done what mathematicians often fail 
to accomplish, namely, express the reasoning back of 
mathematical processes, without recourse to symbols. 
This is a gain, for often the symbol is regarded as the 
significant whole instead of a restricted part. So it 
happens that an equation may give results not found to 
hold in fact. Like some surgical operations, which 
are regarded as successful from the surgeon's view- 
point, but from which the patient may not ultimately 
recover, so some mathematical operations are chiefly 
Successful from the operator's point of view; and are 
not helpful to the investigator. Perhaps this is why 
Professor Eddington recently said: “A mathematician 
is never so happy as when he does not know what he 
is talking about!” . Let us modify this to read “Some 
of us are frequently made quite unher ecause we 
do not know » mathematician ig about.” 
And some of ave for a lifetin ompelled 


to watch equations, stretched, torn and tortured, yes, 
put upon the rack, and made to confess what really is 
far from the truth—well, we favor the formation of 
a Society for the Prevention of Cruelty to Equations. 
The successful essayist says that some things cannot 
be visualized. Perhaps not as yet. He says, too, it is 
not necessary. “It is merely one of those irrelevancies 
to which those unaccustomed to think in symbols are 
liable.” But when the time does come to use the 
symbol, let us carefully scrutinize the symbolization. 
There can be no doubt that the essayist has set us a 
good example, in not overloading his discussion with 
formule. ALEXANDER McApir. 
Harvard University. 


To the Editor of the Screntiric AMERICAN: 

Since there were three hundred contestants for the 
Einstein essay prize, and since there was but one win- 
ner of it, it seems mathematically probable that 298 
disgruntied competitors have already threatened to 
have you hung. As we have no designs on your life or 
property we should object to being classed with such 
undue accelerators of the law. But as defenders of 
more politely expressed indignation may we still be 
allowed to subseribe ourselves as The Two Hundred 
and Ninety Ninth? 

Without access to the various essays which were re 
jected by the judges it is, of course, impossible to term 
their judgment wrong. But is it really true that all 
the other essays were as bad as that of Mr. Bolton? 
Is it conceivable—as they must have been—that they 
were even worse? Your intention, frequently set forth, 
was to give Mr. Eugene Higgins’ generous prize to the 
author of that essay which should most clearly and 
simply announce the Einstein theories of relativity. 
Appareatly you found an essay which, to you, seemed to 
satisfy those admirable conditions, For the work of 
Mr. Bolton was not only finally selected over the heads 
of many other essays: when you printed it you ex- 
pressed a disbelief that “it would be possible to make 
any material improvement upon Mr, Bolton's selection 
of the ground to be covered in an essay of this char 
acter.” More, you said that “everybody will of course 
agree that he says admirably what he has to say.” 

We shall take up little of your valuable space, We 
shall confine ourselves to the question, What do you 
mean by “an essay of this character”? for the answer 
to that question is the whole root of our reason for dis 


ugreeing flatly with your belief that he says admirably 
what he has to say, We maintain that he says it 
abominably. 

Technicalities are ruled out, The manner here is 
the whole matter. The principles of relativity are 
simply to be elucidated, made clear in easy 
for the average non-technical reader to see and under 
stand. And what do we find? Blithe references to 
“coordinates,” “continuums,” “graphs,” “frames of ref 
erence,” “Euclidean prepositions” and the like: a brief 
exposition of the theories of Karl Gauss in the state 
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ment that “all Gaussian systems are equivalent for 
the statement of general physical laws”; and, finally, 
as a general introduction to a mass of badly phrased 
facts—as a topic sentence in which one at least expects 
a little beguiling optical ease—the worid is met with 
the following masterpiece to crack its head and hopes 


against: “The reader is probably acquainted with the 
method of specifying positions of points in a plane by 
their distances from two mutually perpendicular lines, 
or if the points are in space by their distances from 
three mutually perpendicular planes like adjacent sides 
of a flat-sided box.” 

As a patent-expert Mr. Bolton undoubtedly knows 


his business, as editors you undoubtedly know yours 
and perhaps we will be told to mind our own. But we 
cannot refrain from entering a protest against what we 
consider a gross miscarriage of common sense under 
the terms and articles of the contest 

We entered that contest. We lost the prize And 
we are quite satisfied that we lost it fairly. We never 
theless insist that even the readers of your magazine 
are probably not widely acquainted with the method of 
specifying positions of points in a plane by their dis 
tances from two perpendicular lines, especially when a 
simple geometric proposition is couched in such wun 
necessarily bewildering language. And so we say that 
if the rest of the essays were as bad as “Zodiaque’s” it 


would have been fairer to the world for the judges to 
have withheld the prize entirely, and to hav an 
nounced regretfully that the competition had resulted 
in a stalemate of stupidity. As a Parthian shot. may 
Wwe express regret that Mr. Bolton was mors 1CCeSs 
fyl in practising one of the Gaussian theori than he 
was in elucidating any of them We mean the Gaus- 
sian Theory of Least Constraint 
Matcotm K, Parkuurst 


New York City 


WINTHROP PARKHURST, 


an paneer er 
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“Te xtile » mill (left) and candy factory (right) which depend for a satisfactory product upon scientific control of Semana and moisture content of the air 


Making Weather to Order 


The Indoor Meteorology That Makes All the Difference Between Industrial Success and Failure 


FEE effect of weather on all human activities is so 
| trememious that men have been trying, since time 
immemorable, to control it in some degree, The fellow 
who tried (and is still trying) to make the rain pour 
er to cease pouring at his command, found that he had 
a rather large order on his hands, and our great food 
‘ | t the mercy of the elements But not 
the manufacturer, to whom weather is just as 
" tant a t is te the farmer Hie has found a so 

! ! fl I roblem 
Mo nau turing | cesses are carried on within 
the protectic of four walls and a roof, Why not con- 
dlitior * gir within that enclosure to snit the need, re 
cul f tside conditions? And conditioning here 
means controlling not only the temperature of the air, 
but also its purity (cleanliness), and its humidity or 
I ire content Thi can be and is being success- 
ful lone The f or ought to be, of great im- 
portance te nearly every industry in the land; for 
we hes manufactured to order” assists in solving a 


which at first seem to have little 


For instance the textile industries it is possible 
to speed up machines and workers alike and at the 
ime time to lessen the hardships imposed on both, 
simply by the use of manufactured atmosphere, A 
textile fiber is like sponge in its affinity for water, 
nd it takes all it can from the surrounding air. If 


» moist it loses strength and breaks easily 


By Harry A. Mount 


top of a mountain five thousand 
obviously, is uncertain, ex- 
non-uniform in result, and 
free water is often 


from sea level to the 
feet high. This method, 
tremely difficult to control, 
dangerous to fine machinery because 
deposited. 

The modern engineer takes advantage of the natural 
tendency of air to absorb all the moisture it can hold. 
Hle simply moisture in a form which the 
air can most readily absorb—as a fine spray. Hu- 
midity, it ought to be explained, is a relative term. 
rhe amount of moisture which the air can hold depends 
on its temperature and air which is “dry” at one tem- 
may be “wet” at another, although the actual 
content has not changed. Thus in winter if 
from the outside of our home, supposing it 

that is, it contains all the water it will 
hold at that temperature, and heat it to 70 degrees it 
would then contain only one-sixteenth of the moisture 
it could hold at its new temperature. Thus without 
changing the actual moisture content, we would have 
turned wet air into very dry air and it begins absorbing 
moisture from every even from the 
furniture and woodwork. For this reason humidity, by 
which is commonly meant ‘relative humidity,” is ex 
pressed in percentages. Thus air with a humidity of 
5) per cent holds but half as much water as it could 
at its given temperature, if it were saturated. 

It will be seen that to reduce the relative humidity 
of the air in winter one has simply to heat it. In sum- 


supplies the 


perature 
moisture 
we take air 
is saturated, 


possible source, 


part of the moisture condenses 
by the falling spray. By controlling the temperature 
of the spray with respect to the temperature of the 
outside air the humidity can be very closely controlled. 
For adding humidity to the air the reverse process is 
carried out. When relatively dry air is drawn through 
a warm spray it picks up moisture. 

One might imagine from the 
air conditioning machine 


and is carried away 


foregoing that while an 
is very simple, it would re- 
quire constant attention from a trained engineer to 
maintain a given air condition within a building. As 
a matter of fact the machine itself is mere complicated 
and has in addition to the spraying apparatus a series 
of inlet bafile plates to distribute the air passing 
through the machine and a set of eliminator plates 
through which the air passes after leaving the spray, 
which collect all moisture that might other- 
wise be carried as fine spray by the mere velocity of 
the air. There is heating or refrigerating ma- 
chinery, according to the effect desired, and a carefully 
designed duct system for distributing the air. As 
for the operating engineer, his work is done by two 
or three strategically placed thermostats or hydrostats, 
which maintain ary given air condition day and night 
for an indefinite time, without attention. 

In the design of a duct system the engineer is put 
to the test, for no matter how well the conditioning 
machine does its work, the air will be useless unless 
properly distributed. Each installation is a separate 
must be 


eXcess 


also 












) omes brittle and snaps during the mer refrigerating apparatus is provided to cool the problem and calculated to a nicety, taking 
spinning and weaving. If the humidity of the air is water spray through which the air is drawn. As the — into consideration the size and shape of the air ducts, 
eurefully controlled tl machinery can be speeded up air enters the thick cloud of spray it is chilled and their placing, size of the outlets and the velocity of 
with less -breakage of yarns In most the air as it leaves them, avoidance of 
textile mills hundreds of machines and draughts, ete. 
workers are crowded into a single room Inlet Baffle Plates Spray Chamber Sprays Eliminator Dew- Point Another principle of nature is taken 
‘he heat from the machines, even in Thermostat advantage of where cool and moist air is 
winter, becomes almost unbearable and ee mpaes = wnapenanresehe this is the cooling ef- 
investigaters have blamed much labor PY Air Tank fect of evaporation. When partially sat- 
trouble on this condition, In speeding up < urated air is passed through water-vapor 
the machines by air conditioning the it becomes saturated, and in doing so gives 


work-rooms are kept in a comfortable 
found in actual practise 
speed up along with the 


‘state and it is 

that the 

machines and are 
It has 

most important factor 

whether it be for human 

aid in a manufacturing process, 


trol the h ailure of the 


worker 
more contented, 

come to be ree that the 
in conditioning air, 
comfort or to 
is to con- 
early 


wznized 
Ammonia 


Suction 


Cooling 
nas Chamber 
Ti Ly i 
do this economically has 


experimenter to 
delaved for so long this apparently simple 
development 


One of the early fallacies was attempt 


ing to raise the humidity of the air by 
atomizing water directly into the atmos 
phere ut a lot of heat is required to Baudelot Coil 
vaporize water (one engineer has shown 





that if the heat required to vaporize one 
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up some of its heat passing into the 
room perceptibly cooler. The drier the 


warm air outside the greater is the cooling 
effect. Thus in a textile mill in Boston 
where this plan is utilized a cooling ef- 
fect of from 20 to 25 degrees below the 
outside temperature is often alttained. 
Another installation, nearly identical, de- 
livers the inside air from 25 to 30 de- 
grees cooler than that outside. 

Of course the textile mill is but one 
example of hundreds of industries which 
are making profitable use of manufac- 
tured weather. One of the reasons the 
bread you buy from a large baking house 
is uniformly good is because it is raised 
in rooms where the weather is always 
right for bread making. The old time 
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150-pound man 


pound of water were 


ical energy it would lift a 


Dehumidifier with dew-point control, 


controlling mechanism 


showing the main parts of the 


baker had to guess when his dough was 
(Continued on page 198) 
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A Bar-Bending Machine 
from a Discarded 
Steam Shovel 


NE of the largest engi- 
O neering problems being 
solved by this country at 
present is the Industrial 
Canal and Inner Harbor, 
being built at New Orleans. 
The country through which 
the canal will pass is be- 
neath the sea level, and a 
ereek, or drainage canal, 
crosses the line of the In 
dustrial Canal. Concrete is 
being laid upon a founda 
tion made of thousands of 
wooden piles and steel rein 
forcing. The drainage ca- | 
nal is made to pass through 











a siphon, directly under the 
ship canal, so as to prevent 
any change in the level of 
the latter. Huge locks, which engineers on the work 
claim are more difficult to construct than those of the 
anuma, are being built above this same mud and 
quicksand foundation. The details of this work were 
recently covered in these columns. 

Now for the reinforcing of the concrete used in these 
locks, it is necessary to change the form in order to 
meet various circumstances; and it is for the purpose 
of bending the iron bars into any desired shape that 
the machine, shown in the accompanying illustration, 
is used. It will be noted that the parts for this 
machine covld be readily located on any large 


reinforcing rod bender 


necessary steam passages in castings by the use of 
cores, it became evident that satisfactory castings 
could not be produced by this method, They could not 
be made impervious to the steam, Accordingly, a new 
line of procedure was undertaken, to wit: In a solid 
rolled-brass plate (114 inches thick by 14 inches square) 
concentric grooves were turned to a depth sufficient to 
give the necessary steam capacity. The whole working 
face of the plate (12 inches diameter) was also cut 
away to a depth of 3¢ inch except for a central boss, 
to accommodate a cover plate which was to be welded 


The final operation was 
performed by facing off the 
plate in a lathe, and the 
work was so well done that 
it was barely possible to dis 
cover the joint rhe plates 
have given complete satis- 


faction in service, 
Casting a 60,000 H. P. Hy- 
draulic Turbine 
gga remarkable casting 
h work has been. done in 
connection with the build 


ing of six hydraulic tur 


bines, each of not less than 





60,000 horsepower ca 


wMCITy, 
for the Hydroelectric lower 
Commission of Ontario 
=| These units will be installed 


—— - at Niagara Falls 
How a collection of steam-shovel paxts was assembled by an ingenious contractor to make a powerful The spiral casing of the 


60,000-horsepower hydraulic 

turbine is a gigantic piece of 
apparatus, The inlet diameter is 10 feet. and the dis 
tance across the casing at the widest part is about 
38 feet. From center to the extreme edge of the 
inlet flange is 22 feet. The casing is made in nine 
Sections, and in order to insure the accurate casting of 
these sections a skeleton pattern for the entire casing 
was first built as shown in our cover illustration, and 
then separated into nine sections, 


In order to secure castings that would safely with 
stand the enormous hydraulic pressure, the vari us 
sections were cast on end so that all impurities would 

float into the risers, leaving the metal absolutely 





engineering project. It consists of a large table, 
made of heavy wooden sections, securely bolted 
together and having .the upper surface covered 
by a piece of sheet steel. The bar to be bent 
is placed over the guide rails, which have been 
built of heavy pipe and are placed at both ends 
of the table. The particular part to be bent is 
placed between the collar and a dog, both of 
which are made part of the large, geared revolv- 
ing member. The action is produced by an air 
eylinder which drives a rack, geared to the 
rotary or bending member. The air pressure is 
regulated by a valve and the bars may therefore 
be bent at any desired speed. Bends of any de- 
scription may be obtained by simply changing 
the size of the collar and the location of the 
dogs, 

It is interesting to note that the parts for 
this bending machine have been recruited from 
the remains of a discarded steam shovel, and 








sound, Once completed, the castings were bolted 
together with the speed ring, or member which 
fits inside the spiral, and subjected te a severe 
Water pressure test far in excess of the normal 


working pressure 


Soldering Zine 
l* soldering zine, the surfaces should be care 
fully cleaned as in the case of any metal and 
the ordinary. acid soldering flux used in solder 





ing galvanized iron may be used The ordinary 
half and half solder is satisfactory and.a mod 
erately hot iron is best Phe solder should be 
applied while the surfaces are stiil moist with the 
flux and the iron should not become red hot o1 
kept in contact with the zinc longer than neces 
sary to give a good joint One quick ja 

usually enough and if the iron is too hot the 
metal may be melted and is almost sure to be 





that the work they do is not at all in line with 
that for which they were built. The size of the 
rod which is being bent is 1 3/4 inches in diam 
eter. The bending is done while the bars are cold— 
and done with the utmost ease, 


Welding Where Casting Fails 

K Yeun first and last stages of an interesting and 

unusual application of welding are illustrated in 
the accompanying photographs. This work was per- 
formed for a firm manufacturing hydraulic machinery, 
and was intended for filling a contract calling for 
steam-heated brass platens for the curing of phono 
graph records. 

After trying a number of methods of making the 


by the welding process 


to the central boss and to the outer circumference of 
the undercut. This central boss and the outer circum- 
ference of the undercut were champfered away in the 
manner usual for preparing an edge to edge weld. The 
circular cover was then prepared with the edges 
beveled in the same manner, leaving the usual trough 
for welding. A specially prepared clamping jig was 
then aflixed to prevent warping, due to contractional 
strains, and the entire job was preheated, the welding 
done in the usual way, and the plates allowed to cool 
slowly in the fire. As a result of the annealing all con 
tractional strains were satisfactorily eliminated, 


weakened, 


First and last stages in preparing steam-heated brass platens 


Expediting Handling of Foundry Refuse 

Myer foundy located at Albion, Mich. has re 
L cently introduced a motor truck and a special 
railway for handling its refuse, and the results are said 
to be highly satisfactory, The motor truck in this in 
stance is of S-ton capacity, equipped with flanged 
Wheels and a special dump body, as shown in the ty 

accompanying illustrations. The truck operates on a 
short length of track extending from the foundry to 
the dump heap. The foundry officials state that the 
installation of this truck and railway has taken the 
place of three teams and seven men in handling refuse 
to say nothing of taking care of it more expeditiously 
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An eight-ton truck doing service in a foundry by carrying the refuse from the plant to the dump heap 
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Air Plus Oil Equals More Oil 


How Compressed Air Takes the Place of Natural Gas in Stimulating the Flow of Old Wells 


petroleum 
the Spe ulation of 


pools of 


gt igh ty ble exhaustion of our 
t cvragee “u matter mere for 


f i i f soouer or later, no mat 

ether e liv mn the rural districts or in the 

a populated cities Aside from petroleum’s part 
iding motive enet omething that coal does 

much grander scale, the wheels of industry would 

e sluggish and even stop if they lacked a suffi- 
ciency of lubricant It is from petroleum that we get 


rrearest measnvre of our lubricating oil: and a 


must have whether the primary source 


r be water, coal or oil 


As the situation stands today in the domestic oil 
lustry, we are virtually living from hand to mouth, 
and the demand becoming harder to meet despite 
everything tht (lone to augment production. “In 


September of 1920, as in August, the daily output of 


the United States oil wells was slightly over 14 million 


barrels, but the daily consumption rose to 154 million 
burrel This dailw deficit of “% of a million barrels 
vas met by imports from Mexico, To this extent, then, 





By Robert G. Skerrett 


troleum exhausted, the near future bristles with diffi- 
culties Yet the outlook is really better than at first 
thanks to work that is being done in 
direction, of which the general public Knows 


blush it seems 
various 
little. 
Time and again we have been told that the prevailing 
methods of extraction are quite incapable of recovering 
from the oil-bearing than 20 per cent of 
the petroleum hidden away in the subterranean pools. 
Accordingly, man’s ingenuity has been spurred on to de- 
vise ways by which a greater measure of this natural 
bounty can be obtained: and in this quest the scientist 
and the engineer have collaborated with heartening suc 


sunds more 


cess. As a matter of fact many old and abandoned 
properties have been given a new lease of life. and 
umazing quantities of oil have been withdrawn from 


sands apparently drained or rapidly nearing the end of 
their yield 

Broadly stated, there are many reasons for believing 
that 
fields in 


sands in the different 
are anywhere from five to ten 


the capacities of the oil 
this country 


the deep-seated oil after the gas pressure drops to the 
point where it will no longer help. 

It seems perfectly logical, under the circumstances, 
that the fertile-minded should suggest a partial replace- 
ment, at least, of the original gas pressure, achieving 
this artificially by using air forced down by suitable 
compressors. Despite the skepticism that has belittled 
the value of this procedure, the Federal authorities 
have latterly announced that on many old properties in 
the eastern fields this application of compressed air 
has increased the recovery of petroleum variously from 
DO to 100 per cent. 

Ten years ago, out in Ohio, I, L, Dunn, profiting by 
un earlier experiment, decided to see if he could not 
boost up the output of property on which the wells had 
dropped to an average of 7 gallons of oil daily. Se- 
lecting an abandoned well for his test, he forced into it 
for about a week 150,000 cubie feet of free air every 
twenty-four hours at a pressure of 40 pounds. At the 
end of that time the production of the surrounding 
wells was raised something like 70 per cent. Here the 




















ed in to make good the diminished natural-gas pressure. The air is pumped down a shaft that is used for this purpose alone, being definitely abandoned as an oil producer. 


‘ essed i is pt I 
It serves to force the oil away from the zone of air pressure about the foot of the air shaft, and toward the intakes of the oil pumps, 
the overlying rock formation acting as an imprisoning barrier above the air 
Diagrammatic representation of the Marietta process for restoring the flow of exhausted or nearly exhausted oil-wells 
e are already dependent upon a foreign supply of oil.” times greater than the quantities of oil usually real- oil-bearing sand was of a coarse and pebbly character ; 


rhat we must rely less upon petroleum for motive 
purposes and more upon the burning of coal and the 
ifilization of our falling waters is inevitable, The same 
minent authority just quoted has made this clear by 
ng the utmost possibilities of our natural power 
resources, For instance, if the entire load of our pres- 


ent power. requirements were carried by steam plants 
would be able to tide us along 
Whereas if fuel oil were 


using coal, our mines 


for a period of 57,000 vears 


ibstituted for coal for the same service our billions 
barrels of reserve under ground would last for 
oniy oi veurs 
Again we learn that if no more oil wells were drilled 
for a year our production would fall off from 25 to 35 
per cent Therefore, each twelvemonth it is necessary 
drill new wells and to find fresh fields of supply, 
] just where these may lie is not known at any 


; 


ime with certainty Only by 
possible to prevent a day of serious 


ceaseless and expensive 
cploration is tt 


With 40 per cent of our original store of pe- 


hortagce 


ized from them. ‘The failure to obtain a larger meas- 
ure of the petroleum is principally due to the dissipa- 
tion of the natural gas following the driving of a well. 
The velocity with which this gas is known to escape 
is a fair index of the pressure under which it has been 
stored beneath the overlying rock which for ages has 
held the gas confined. This pressure not infrequently 
reaches a thousand pounds and more a square inch; 
and the oil is charged with this gas much after the 
fashion of the contents of a bottle of soda water. 
When the oil prospector drives his well he taps a vir- 
tually sealed reservoir. Instantly the pent-up petro- 
leum is offered an avenue of escape, and the expanding 
gas serves to force the oil surfaceward. This explains 
the action which takes place at spouters; and so long 
as the oil flows naturally the movement is due to the 
impulse imparted by the gas. Of course, the oil may 
still ground through gravitation if there 
are hydrostatic conditions that provide a_ sufficient 
head 


come above 


But, normally, pumping is relied upon to lift 


in short was such as to facilitate the flow of the 
petroleum under the impulse of the compressed air. 
Subsequently, within an interval of five years, the 
process was resorted to on fully 90 properties, and four- 
fifths of these efforts amply justified the outlay. The 
wells involved numbered around 4.000; and substan- 
tially all of them lay in the fields of southeastern Ohio 
and the northwestern section of West Virginia. In the 
interval that has followed, the adoption of the method 
has gradually widened, and certain improvements have 
been developed as the result of riper experience. Fur- 
ther, it is now realized that commercial success in any 
region is contingent upon the nature of the oil sands, 
the associated geological conditions, and the manner 
and extent to which the field has already been worked. 
The method commonly pursued in the _ so-called 
Marietta process—thus known because it was first 
tried out near the town of that name in Ohio—consists 
fundamentally in forcing air through selected wells into 
(Continued on page 199) ~ 
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Trumpeter swans of the recently discovered colony in British Columbia 


The Papaya, or Tree Melon 
By Dr. Wm. A. Murrill, New York Botanical Garden 


i ewe is one of the most delicious of all tropical 
fruits and the tree on which it grows is noted for 
its beauty and productiveness. In the Hawaiian 
Islands, the papaya ranks next to the banana in popu 
larity, while in Mexico, Cuba, and Jamaica I have found 
it to be a common and much esteemed article of diet. 
From its original home in Central America, the tree 
has been carried to all parts of the tropics, being able 
to pass the winter in the open as far north as Jackson- 
ville, Florida, and the southern part of California. 

The common name, papaya, is a corruption of the 
Carib word ababai, while the scientific name, Carica 
Papaya, is derived from the same source and from a 
supposed resemblance to the fruit of figs. Papaya is 
preferable to papaw, because the latter term is also ap- 
plied to a small tree growing along streams in the 
southeastern United States, bearing small yellow, ob- 
long fruits that taste somewhat like an overripe musk 
melon 

rhe papaya tree is small and shapely, resembling 
a palm, having a single slender trunk surmounted by a 
cluster of large leaves, while the conspicuous melon-like 
fruits cling closely to the stem below. It grows to a 
height of from ten to thirty feet in cultivation, but -in 
the wild state may reach sixty or a hundred feet. The 
wood is of no value whatever, being so soft and 
spongy that it can be cut like a potato, and in young 
trees there is little more than a large central cavity 
surrounded by pith. 

The leaves are about two feet across, deeply lobed, 
with long stalks and fall off early, leaving large scars 
on the trunk. The flowers are of two kinds, male and 
female, usually borne on different trees. The former 
are funnel-shaped, one inch long, five-lobed, white or 
yellow, and borne in drooping clusters a yard in length. 
The female flowers, which give rise to the fruit, are con 
siderably larger, usually yellow, or rarely purple, and 
are situated in the axils of the upper leaves. 

The fruit is much like a melon, being oblong or 
rounded, yellow or orange when ripe, three to twenty 
inches long, and weighing at times as much as twenty 
pounds. On being cut open, a large cavity appears 


containing wrinkled, blackish seeds the size of small 
peas. The orange-yellow flesh, one to two inches thick, 
is sweet and refreshing in the best varieties, but may 
be insipid in others, I found it agreeable from the 
first, but some have to acquire a taste for it. There 
are great differences in the size, shape, and quality 
of the fruits grown in different regions and under 
different conditions. Of the numerous varieties in cul 
tivation, the one in which the leaves are more or less 
violet-colored is very highly esteemed, 

The fruit is considered very nutritious and whole 
some, either in the fresh state or cooked, provided it is 
thoroughly ripe. It is commonly used in the tropics 
for breakfast as we use melons, with the addition of 
sugar, lemon juice, or salt and pepper, as preferred. 
It is also served with sugar and whipped cream as a 
dessert; with lettuce as a salad; or with water, eggs, 
and milk in the form of a sherbet. Stewed papaya is 
eaten plain or in pies, custards, and crystallized shapes ; 
while preserves, jellies, and pickles are also made of 
it. Even the seeds are eaten, being aromatic and 
pungent like watercress 

The green fruit is often cooked as a vegetable, re 
sembling squash. It is peeled, sliced, mashed in cold 
water, which is frequently changed to remove the 
acrid juice, and then cooked quickly in boiling water 
The bark is used for ropes and the leaves for soap and 
for removing stains from clothing. Slices of the ripe 
fruit make an excellent cosmetic for the face and other 
parts of the body, removing warts, pimples, and disco] 
orations, and healing boils and sores. All parts of the 
plant, as well as the fruit, exude a milky juice contain- 
ing papain, an enzyme which promotes digestion like 
the pepsin secreted by the glands of the stomach. If 
meat is rubbed with this juice, or cooked with the fruit 
or wrapped in the leaves for several hours, it becomes 
tender, which is a great aid to digestion in warm coun 
tries where flesh must ordinarily be eaten as soon as 
the animal is killed. It is impossible to estimate how 
many lives the papaya may have saved in this way 
or how many it may have prolonged and gladdened 

Papaya trees must have plenty of space and sunshine 
This is why they never form thickets but only clumps 
at best. When clearings are made in the tropical for 

(Continued on page 200) 


The Trumpeter Swan 
By T. M. Fraser 


MONG the water-fowl long considered extinct i 
Py nearly all parts of the North American continent, 
and certainly extinct in many parts where it former! 
had its habitat, is Cygnus buccinator, the trumpeter 
swan. This, the largest of the swan kind, and the 
largest of the water birds known to have existed in 
North America, was always an easy mark for the 
sportsman; and although only the young fowl were 


agreeable to the cultured palate, the Indians slaugh 
tered and ate young and old indiscriminately The 
result was that, although at one time extremely plenti 


ful, particularly in Canada, where their breeding range 
extended from the Rockies to the 
Hudson Bay, and from latitude 60 degrees to the 
Arctic, they were finally practically wiped out like the 
passenger pigeon and the buffalo, It was with peculiar 
interest, then, that at the recent annual meeting at 
Ottawa of the International Association of Fish, Game 
and Conservation Commissioners, those present learned 
that a large colony of trumpeters had be 
a lake in the interior of British Columbia 
have heen breeding. 

Observations vary as to the last appearance of these 
fowl in the United States. As far back as 1884 the 
were found only in small numbers in California, where 


plentiful Lhere 


western shore ol 


located on 


where they 


they had once been extraordinarily 
were occasional reports of their appearance in different 
parts of the United States up to 1893, but they wer: 


not confirmed as genuine. The Canadian Government 
naturalists, the Messrs. Macoun, in their report pub 
lished in 1909, recorded that several nests of trumpet 
ers had been found by a Canadian Government « 
plorer in the barren grounds on the islands in Frank 
lin Bay, and on the beach there a nest was taken with 
six eggs. In 1891], a nest was found at Buffalo Lake 
Alberta. It was three feet in diameter, composed of 
sods, grass and rushes, lined with feathers aud down 
Up to the 1850's the trumpeter swan was more or less 
common, and MeFarlane, the Canadian natura 
says that between 1853 and 1877 the Hudson Bay 
Company in Canada sold 17,671 Swan ski the. 


yf 


(Continued on page 
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From left to right, the views show: male (above) and female (below) flower. of the papaya: a papaya orchard; a grafted tree in frui 


and a fine type of the seedling fruit, reaching ten inches or more in length 


The papaya, a little known edible fruit, and how it grows 
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The Heavens in March, 1921 


The American Association of Variable Star Observers and Its Work 


Mar. 23 


By Professor Raymond Smith Dugan, Ph.D. 








the absence of Dr. Russell, who has gone 
England for the conferring of | his 
Rovyal Society Medal, we present this month 
his colleague in the Department of . 1stronomy 
at Princeton, Dr. Dugan—a most acceptable 
| substitute— THE Epiror. 
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known until many more observations have been made 


Skill in observation of variable stars is readily acquired 


me gifted with patience The Association also 
needs many more telescopes and their gift or loan 
would be much appreciated, Phat they will be put to 
good use is assured, 


Two Nebula with Unparalleled Velocities 
Professor Slipher that recent observations at 
Lowell Observatory with the nebular spectograph have 
the nebulzee N, G. C. 584 and N. G. C. 936, 


states 


shown that 


both evidently of the spiral family, possess much the 
highest velocities yet observed for any objects. Ex- 
posure of 28 hours and 384 hours, respectively, were re 
quired to secure serviceable spectra. The displace 
ments of the spectrum lines are toward the red in 


both cases and correspond to the exceptional velocities 


of 1,800 and 1,300 km/sec., respectively. The motion 
s in each case away from the sun. The radial veloci- 
ties of spiral nebulze heretofore observed average about 
HM) km/sec Eleven of the nineteen gaseous nebule 
in the Greater Magellanie Cloud are receding at veloci 
es ranging from 257 to 2ST km/see. and about 150 
kim /se« is the average radial velocity of the Globular 
Clusters. The velocity of the sun is about 18 km/sec. 
The Heavens 

rhe bright winter constellations and the Milky Way, 

hich lies roughly parallel to them, have swung around, 
pivoting at the north, and have taken up a_ position 
eal parallel to.the western horizon, from Cassiopeia 
nearly in the north, through Perseus in the northwest, 
raurus in the west, and Orion a little to the south of 
west, to Canis Major in the southwest. Leo, looking 
like a sickle, is high up on the meridian rhe Great 
Bear is about the same distance to the north of the 


Gemini is about 


zenith with the dipper upside down. 





At 9 o'clock: 7. 
At 8% o'clock: Apl. 14. 


o'clock: March 29. 
MARCH AND APRIL 


At 94 
NIGHT SKY: 






At 8 o'clock: Apl. 22 


half way from the zenith to Orion, and Auriga is to 
the west of Ursa Major. Procyon can be found with 
the aid of the knowledge that it forms a fairly good 
equilateral triangle with Sirius and Betelgeuse, The 


handle of the dipper points roughly to Corona Borealis 
in the east. Looking toward the east one sees Spica in 
the southeast in a region devoid of other bright stars, 
and Arcturus nearer east and at about the same alti 
tude. Vega is just appearing above the horizon in the 
northeast. The Autumnal Equinox is about two fifths 
the way on a line from Spica to Regulus, 


Sun, Moon and Planets 


In latitude N. 40° the March 1 and 31 
at 6:45 and 5:47 and sets at 5:50 and 6:22, respectively, 
all times being Local Mean. The corresponding stand- 
ard time may be found by adding to or subtracting your 
longitude from the stundard meridian, according 
you are to the west or east of it. The sun crosses the 
celestial equator from the south to the north side on 
March 20 just before midnight eastern standard time, 
bringing spring with it. The mean sun, whose distance 
from the meridian is indicated by our clocks—at least 
the good ones—will then be about 154 the 
west of the true sun and will not arrive at the Vernal 
Equinox until the evening of the 22nd. 

The moon is new on the 9th and full on the 23rd. 
The next Sunday, March 27, will be Easter Sunday. 

Mercury reaches greatest western elongation on the 
29th, but is still low in the east at sunrise. 


sun rises on 


as 


degrees to 


Venus is an evening star and has started back to 
ward the sun The phase becomes more and more 
crescent and the apparent diameter increases from 30” 


to 48”. During the early part of the month a large 
component of the motion of Venus is toward the earth 
and it moves eastward from Pisces into Aries. As the 


planet swings in toward inferior conjunction the com 
ponent of its motion parallel to the earth’s motion in 
until it to the latter on the 3lst, 


creases is equal at 


which time the planet ceases its eastward motion 
among the stars, and at once starts to “retrograde.” 
nm March 16, or at about half the interval from great 
est elongation to inferior conjunction, it attains its 
maximum brilliancy of magnitude £3, or about 100 
times that of Sirius. The brightness of Venus in the 


daytime is always surprising to those who see it then. 
The only difficulty lies in looking in the right direction 


She crosses the meridian at about 3 P. M. on the first 

of March and about 2 P. M. at the end of the month. 
One should look south and high up 
about 20° from the zenith. The crescent 


moon and Venus less than 6° apart will 
make a pretty sight on the 12th. 

Mars is being gained on slowly by the 
sun. At the end of the month they are 
only 1h.35m. apart. Mars is far around 
its orbit on the other side of the sun and 


getting fainter. 
Jupiter retrogrades during the month 
from about 15° to about 12° east of 


Regulus, and is at maximum brilliancy. 
It is in opposition, and therefore nearest 
the earth on March 4, when it crosses the 
meridian at midnight. Its apparent di 
ameter is 41”.5 and with a power of 45 
it should look as large as does the moon 
to the naked eye. 

Saturn is a few degrees to the east of 
Jupiter, but nearly three magnitudes 
fainter, and moving westward among 
the stars do all planets when near 
opposition. It will be in opposition on 
March 12. The earth passed through the 
plane of Saturn's rings for a second time 
within a few months on February 22 and 
is now on the same side of their plane as 
the sun. We see the bright side of the 
rings but at a very small angle. W. H. 
Pickering states that his observations of 
the rings lead him to believe that while 
the outer rings are extremely thin, as is 
well known, the crepe ring has a thickness 
of not far from 2,000 miles, 

Uranus moves a degree and a half eust 


Is 


as 


Apl.7 ward in Aquarius during the month 
Mercury will pass within 4 of Uranus 
on the 25th. Neptune is slowly retro- 


grading in Cancer. 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 























Fitting the gage with a tiny brush 
expedites gaging operations 


A Pilot Brush for Gages 

N the practical use of fixed dimen- 

sion gages the gage is used to test 
the accuracy of work. The article tested 
is frequently taken directly from the 
machine in which it was finished and 
the surface to be gaged is apt to be 
covered with oil, specks of dirt, chips or 
particles of abrasive material. Of 
course these foreign substances are det- 
rimental to the gage surfaces, and to 
overcome such objections a Massachu- 
setts manufacturer has brought out a 
pilot brush device which is used as a 
cleaner as well as a pilot. Gages are 
drilled and tapped to receive the brushes. 


A New Use for Pie Tins 

EATH-DEALING baits, violent de- 

struction by use of gun and dog, 
traps and other ensnarements, and even 
the building of a coyote-proof fence, are 
among the methods of arresting the en- 
troachments of coyotes in the West, a 
predatory animal so destructive to do- 
mestie livestock. It remains, however, 
for a ranger of the United States Forest 
Service operating in Utah to employ a 
simple but clever method of “shooing” 
away the sneaking thieves of the cattle 
and sheep ranges. 

Acting upon the theory that wild ani- 
mals are suspicious of artificial illumi- 
nation, lighted lanterns are stationed 
near bed grounds used by sheep in tim- 
ber-line ranges of the National forests. 
These all-night beacons have their light- 
reflecting powers multiplied by suspend- 
ing a new shining tin plate on each side 
of the lantern. This arrangement is ef- 
fected by means of a rod tied to the 
handle of the lantern, made secure by in 
sertion in the ring of the hood of the 
lighting fixture, the tin plates being sus- 
pended by strings from the ends of the 
rod. 

The free swing of the coyote guard- 
lantern plates sends forth periodical 
flashes of illumination from the lantern 
which penetrate the darkness, throwing 
fright into the camp of the marauding 
pest whose stealthy invasions of sheep 
herds may be of nightly frequency. 
Other than reflecting a weird flash of 
light, a strong wind may serve to create 
a jangling noise. The ingenious forest 

















This arrangement of a lamp and pie 
tins serves to drive away coyotes 


official does not tell us how the guard- 
lantern plates operate in the absence of 
a wind. It is to be assumed, however, 
that the range of its effectiveness is 
somewhat controlled by the power of 
wind currents to keep in constant mo- 
tion the light-reflecting plates. 


Checking Up the Slip Gage 

ESIGNED for making rapid and ac- 

curate tests on slip gages of the 
Johansson type, a device has recently 
heen perfected by the National Physical 
Laboratory of London, England. 

The bed of the machine carries two 
headstocks which are securely held 
down in position, The right-hand head- 
stock carries a plunger which is lapped 
to be a good sliding fit in the bore and 
is held in position by two locking screws. 
The face of the plunger is’ flat and 
square to the axis of the plunger. The 
base of the left-hand headstock is 
screwed to the bed and supports a barrel 
by means of fléxible steel strips at each 


faces is derived from weights suspended 
by a rod hanging in a recess in the bed. 
The force is transmitted to the barrel 
by two bell-crank levers placed one on 
each side of it. The working pressure 
of the machine can be readily adjusted 
to any definite figure by varying the 
amount of the suspended weights. 

To open the measuring faces for in 
serting a gage the~barrel is moved 
slightly to the left on its flexible sup 
ports, by means of a lever. The lever 
is connected to a spindle carrying an 
eccentric disk which operates on a stop 
fixed to the lower part of the barrel. 
Having inserted a gage, the lever is 
turned to disengage the eccentric and 
the left-hand measuring face is automat- 
ically brought in contact with the gage 
by the action of the weights. 

It is claimed that the machine will 
repeat its readings to within one-tenth 
of one scale division or one millionth of 
an inch, but to obtain such repetition 
extreme care has to be taken with re 


























Details of the new apparatus designed by the National Physical Laboratory 
of London for rapid and accurate tests of slip gages 


end. This method of support allows the 
barrel to move slightly backward and 
forward in a direction parallel to the 
bed, its axis remaining always parallel 
to itself. The barrel is bored to carry 
a spindle, the right hand end of which 
forms the second measuring face of the 
machine. The spindle has a spherical- 
shaped collar at the right end which 
rests on a beveled facing at the end of 
the barrel, the contact being maintained 
by a spring placed inside the barrel. 
The barrel is bored to clear the spindle, 
the tail end of which is held between the 
points of two pairs of set screws placed 
at right angles and screwed into tongues 
at the rear end of the barrel. By adjust- 
ment of these set screws the spindle can 
be tilted on its spherical seating until 
the two measuring faces are brought 
accurately parallel. As the faces were 
required to be parallel to an order of a 
millionth of an inch, this adjustment 
needed to be very sensitive and was pro- 
vided for by the spring action of the four 
tongue pieces in which the set screws 
were mounted. 

The pressure between the measuring 


gard to the cleanliness of the surface of 
the gages and of the measuring faces, 
and uniformity of temperature of the 
gage and the machine. 


The Industrial Laundry 

HE industrial laundry—what is it? 

Briefly, this is a department of the 
large plant which recovers lubricating 
oil from wipers and waste, and reclaims 
wiping and waste materials. Most of 
our leading industries are today con 
ducting industrial laundries because it 
pays to do so, These industries are ob 
taining from 15 to 30 times the ordinary 
service from their wiping and cleaning 
materials. Many of them wash over 
alls, jumpers, towels and such for their 
employees, and at a profit. Indeed, this 
practice, so experts claim, produces 
wipers and waste at less than 8 cents a 
pound. 


A Safe Haven for the Spoon 
HAT does the housekeeper in your 
family do when the spoon with 

which she is serving dessert slides blithe- 
ly down into the bowl and gets sub- 














The non-disappearing-spoon holder — 
an idea from Germany 


merged in the pudding or the peaches? 
Doubtless she does just what all other 
housewives have done under these cir 
cumstances for generationus—tishes it out, 
disappears into the kitchen, and returns 
with the same spoon, washed, or with 
another one. The same accident occurs 
often to the individual in connection 
with his smaller spoon and.smaller serv 
ing in a smaller bowl—with the same 
remedy. But a German haus-frau comes 
with the suggestion ilustrated on this 
page, and designed to keep the spoon on 
its good behavior. As will be seen at 
once, the offending tool can slip neithe: 
sideways nor straight down; it must 
stay where it was put, reclining grace 
fully against the side of the dish, no 
matter how smooth and slippery the bot- 
tom on which its point rests. 


Still Another Power-Driven Ice 
Boat 

bbe cnge to the variety of smal! gas 
oline motors now available, both 
new and second hand, there has been no 
end to the power-driven ice boats which 
have made their appearance during the 
past few winters. To the large colle 
tion of photographs of such craft which 
has already been published in our col 
umns, we have the accompanying one to 
add. Here is the ice boat of David Jones 
of Peabody, Mass., which is said to make 
a speed of well over a mile a minute on 
smooth ice and without undue head 
wind. For a power plant, yeung Jones 
has made use of a discarded twin-cylin 
der motorcycle engine, which drives a 
tractor-screw propeller through a chain 
transmission. The front of the body 
rests on two fixed runners, while the 
rear is carried by a single pivoted run 
ner which acts as the rudder, There are 
small supplementary runners fashioned 
wut of steel rod on either side of the 


front runners, which serve to prevent 


9 


the ice boat from turning over when 
rounding curves at high speed 

















Ice boat equipped with twin-cylinder 
motorcycle engine 
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Pistol Grip 
Hack-Saw 
No. 247 
Price, $4.00 


Bench Vise 
No. 168 
Price, $7.40 


“Poor hack-saws sure 
have caused a lot of 


cussin’,” says Mr. Punch 

“But here’s a way to find both blades and 
frames that will make you swear by them 
not at them— find the name GOODELL- 
PRATT and you've come close to hack-saw 
perfection.” 

Honest, if you could spend only five 
minutes in watching Goodell-Pratt Hack-Saw 
Blades being made, nothing on earth would 
ever make you buy another kind. And Goodell- 
Pratt Hack-Saw Frames are made in the 
same skilful, careful way. They don’t strain 
the blade—-it’s always parallel to the back of 
the frame. Heavier material than usual is 
used so the frames will be extra rigid. 

Even the best hack-saw has a tough time 
unless the work is held absolutely rigid. The 
Goodell-Pratt Bench Vise above is just the 


thing for that—strong, well-made, tight- 
gripping. 
Every worth-while workman wants real 


quality in his tools. He knows he doesn’t 
have to worry about the character of Goodell-' 
Pratt Tools—that’s why he always insists on 
getting them. 

Write for pocket edition catalog, picturing 
and pricing the “1500 Good Tools.” This 
free book interests every man who likes 
a good tool. 





GOODELL-PRATT COMPANY 
een 


Greenfield, Mass., VU. Ss. A. 





1500 GOOD TOOLS 
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| Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 
Tools, Farming Implements, Etc. 




















Pertaining to Apparel 

WAISTBAND AND THE LIKE.—L, Friep- 
MAN, 713 Broadway, New York, N. ¥. The ob- 
ject of this invention is to provide a strip or 
band which is folded transversely forming but- 
tonhole receiving portiohs, the buttonholes be- 
ing formed through two thicknesses of mate 
rial comprising the fold and the edges of said 
fold secured to the body of the strip and 
providing a finger entrance at the 
of the buttonhole. 


receiving 


side 


Of General Interest 
HAIR CURILER.—4J 
Boliva No, 21, Mexico. 
more particulatly to provide a 
of this nature which will not alone 
a clamping upon the hair, 
further, after such clamping action 
exercised, draw the hair into heated 
so that a distinctly Marcel wave 
sult 
DUPLEX 


Morenitia, Calle 
This invention 
device 


Mexico, 
aims 

exercise 
but will 
has been 


action 


grooves 
will re 


420 
inven 
liquid, 
is to 


two 


TUBE.—F. UH. Srecatu, 
Thompson Ann Arbor, Mich. The 
tion relates to tubes for containing 
semi-liquid or plastic matter. An object 
duplex tube which may hold 
preparations, so that both preparations may 
always be found together, and either of the 
preparations used without any danger of con- 
tamination with the other. 

PILE AND PANEL SYSTEM FOR CON- 
CRETE CONSTRUCTION.—<. G. Dabis, c/o 
Rock Island Hotel, Little Rock, Ark, An ob 
ject of the invention is to provide a 
which may take the place of caissons or coffer 


St., 


provide a 


device 


dams. <A further object is to provide a sub- 
aqueous conerete construction which may be 
readily installed, and which when installed 
partakes of the nature of a monolithic struc- 
ture 

HONEY-BEE FRAME INSPECTION 
STAND.—R. Mveuier, 449 Marlborough Rd., 


Yonkers, N. Y. has reference 


more particularly to an inspection stand of the 


This invention 


class indicated which is adapted to be thrust 
into the ground at any convenient place, and 
is adapted to support the honey bee brood 
frame. An object is to provide an inspection 
stand which will be simple and inexpensive 
to manufacture. 

FOUNTAIN BRUSH.—W. Grace, Hellaby's 


Zealand. The invention 
to be 
such as 
the like. 
relates to a 


Bldg., Auckland, New 
relates to a device adapted 
for 
shaving 

the invention 
reservoir or adapted to 
replaceable refill cartridge contain- 
ing other material to be delivered to 
the through a hollow shank forming 
a conduit leading to the brush head. 


embodie: in 
tooth 
More 
brush 


brushes various purposes, 


brushes, brushes and 
particularly 
involving a container 
receive a 
paste or 
bristles 


PRINTED AND FOLDED SHEET.—S. 
Brown, 38 Bedford St., Strand, London, W. C 
The object of the 


provide a printed and folded sheet having at 


England invention is to 
least three leaves or six pages and containing 
on each printed matter, and arranged 
to enable the user to readily turn the leaves 
from the right to the left to successively bring 
Another 
is to enable the user to open the sheet 


page 


to view the pages in proper sequence, 
object 
for reading page by page without spreading the 
sheet far apart. 

LIGHT METER.—C. C. HowenstIne, 19374 
Ave., Highland Park, Mich. Among 
of the invention is to provide a 
meter for determining the strength of light, it 
is particularly useful in taking photographs, 


Carman 


| to give the correct exposure for any diaphragm 


opening and any speed of plate or film; a fur 
ther advantage is that the meter will operate 
as well, if not better, in weak interior light, 
as in strong light. The device is not re 
stricted to photographic use, but may be em- 
ployed in measuring light in buildings, stores, 


ete 

DISCHARGE MEASURING DEVICE FOR 
LIQUID RECEPTACLES.—W. P. BLAKE, 
Kirksville, Mo. The invention relates gener 


ally to liquid receptacles and particularly to a 
measuring device for bottles, jars 
and the like, the object being the provision of 


discharge 


|an arrangement for measuring the discharges, 


as for instance in 
from 


the case of dose regulation 
medicine bottles. 

COMBINED SHOE AND PUTTEER.—H. C. 
Dyer, St. Luke’s Rectory, East Elmburet, L. L., 


a 2 
ment in 


The invention relates to an arrange- 
which the puttee is of the wrapped 
type adapted to engage the leg of the wearer 
in spirally arranged folds. The primary object 
is to provide a combination shoe and puttee 
in which the puttee is an integral part there- 
of, or the puttee may be produced from fabric 
instead of leather 


SIEVE.—E. J. 





OVELLETTR, 406 E. 
Anaconda, Mont. The invention 
concentrators or jigs, and has reference 
particularly to a device of this kind 
comprising a frame, a strut extending across 
the frame, a screen disposed over the frame, 
and means connecting the screen and the strut 
whereby the latter obstructs no part of the 
screen, the struts being of the upward tapering 
cross-section form. 


4th St., 
relates to 
ore 


more 


BOTTLE CASE AND SUPPORT.—C, J. 
Cross, 149 Church St., New York, N. Y. An 
object of the invention is to provide a con- 
struction of case and support which is pri- 
marily designed in connection with bottles 
containing fire extinguisher, the device being 
especially adapted for use on automobiles, 
boats or other moving vehicles, and which 
will support the device so that it can be 


quickly used, and will cause the removal of the 
stopper with the removal of the bottle from 
its support. 
PLASTIC 
158 Sth Ave., 
ject of the 
position of 
make which 


COMVPOSITION.—GustTAVE 
Woodside, L. I, N. Y¥. An ob- 
invention is to produce a com- 
mattér which is inexpensive te 
has correct characteristics to 
adapt it to the manufacture of dolls, pie- 
ture frames, statuettes or any model work of 
articles of commerce, the compound does not 
stick to molds during the manufacturing 
process. The composition comprises flour, glue, 
asbestos, cement, whiting, mixed with water. 

TRUNK APPLIANCE.—H. S. Carson, 5125 
Kimbark Ave., Chicago, Ill. The object of this 
invention is to provide a support which may 
be utilized as an ironing boerd, a cénventional 
table, or an invalid’s table; the device is par- 
ticularly adapted for use by people who travel; 
it may be carried in a conventional wardrobe 
trunk without any additional structure, or 
might form part of a closet or similar receiv- 
ing department. 

BRICK 


Ey, 


MOLD.—R. A. FONTAINE, c/o Am. 
Truck Body Co., Ine., Martinsville, Va. An 
object of the invention is to provide a mold 
which will constitute a combined mold and 
cutter, and which will simultaneously form a 


large number of bricks. A further object is to 
provide a mold which, when moved vertically, 
cut the mud in the mold 
large number of standard size brick. 


BOTTLE CLOSURE.—C. E 


operates to into a 


BLANCHARD, 


HSIL Cottage Grove Ave., Chicago, Ill. Among 
the objects of the invention is to provide a 
bottle closure which does not require to be 


cemented in the neck of the bottle, but which 
when inserted in the neck will, owing to its 
peculiar cling to the neck so that 
when an attempt is made to remove the closure 
it will tear. 

WRITING PAD.—G. R. CLark, ¢/o Armour 
‘o., Center Market, Washington, D. C. The 
invention has for its object to provide a writ- 
ing pad which includes as of the most 
important features an endless sheet of paper 
arranged to be advanced step by 
capable of reversed so 


structure, 


one 


step, and 
that both sides 
of the paper may be filled with writing before 
it is discarded, 


being 


We wish to call attention to the fact that 
we are in a position to render competent serv 


ices in every branch of patent or trade-mark 


| work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


| 





applications, irrespective of the complex nature 
of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor. 

We have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 


also 


MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg.. WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL. 
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Who Shall Work the Farms?—I | 
(Continued from page 184) 
tality in the total number of farms op-| 
erated, due directly to the labor shortage. 
That one of the most drastic labor | 
shortages which ever confronted American | 
agriculture is today as firmly entrenched | 
as the wolves of want during times of | 
famine is known generally among the | 
farmers. They are doing their best to 
meet and combat the emergency. By | 
working longer hours in the field, by| 
squeezing the last drop of efficiency out | 
of daylight saving as applied and adapted | 
to practical farm conditions, by the more | 
intensive utilization of family labor, by 
decreasing the acreage of tilled crops, by 
renting out as much land as possible to | 
reliable tenants competent to farm the 
land intelligently and well, by increasing 
their annual pasturage and green cover | 
crop allotments which may be harvested 
by live stock and converted into valua 


ble meat and dairy products, by using 
mere and better fertilizers and heavier 
machinery—especially tractors ; these 


farmers from Maine to Texas and from | 
California to New Jersey have been do- | 


ing their best to solve that contrary co- | 
nundrum—the task of performing the 
work of four men with a force of three. 

Conditions in Michigan are fairly rep- 
resentative of the dearth of farm work- | 
ers which is prevalent in a number of | 
the western states. Approximately 8.75 
per cent of the farms—an aggregate area 
of about 1,000,000 acres equivalent to the 
combined acreage of five average counties 

were idle in 1920. The total man- 
power available for working the land 
which is under cultivation consists of 
230,000 male workers—many of whom are | 
boys from 15 years of age and upward. 
This means that each of these men or 
boys had to handle 82.5 acres of farming 
land during the current season. A report 
as of May 15, 1920, issued by the Michi- 
gan Crop Reporting Service showed that 
18.232 farms in the state were idle as 
compared with 11,831 in 1919. While this 
abandonment, which in many 
temporary due to lack of tenant farmers, | 
was least in the best farming sections, it | 
is, without question, a community move- | 


cases is! 


ment. Some districts show no abandon- 
ment. In other sections where the ten- 
dency to abandon the farm was origi- 


nally of little consequence it has devel- 
oped and has reached a point where from 
one third to one-half of the entire school 
district had migrated to the city. 
Conservative figures evidence that 60 
per cent of the farmers now actively op- 
erating farms in Michigan are over 50 
years of age. The average size of the 
farms in the state is 91.5 acres and there | 
are only 11 men and boys available for 
the running and managing of each ten 
farms. Right now there are 30,300 va- 
cant houses on Michigan farms, 10,000 of 
which have been vacated during the last 
year. Of the 276,000 men employed on 
farms three years ago, 46,000 have since 
left the rural districts in order to gain 
the higher wages offered by the indus- 
trial coneerns. Twenty thousand farm 
hands have migrated from the country to 
the city during the last 12 months. Un- 
der such conditions is it surprising that | 
Michigan suffered a decrease of 15 per | 
cent in the acreage of cultivation crops | 
planted last season? The fact that the | 
number of dairy cattle in the state de- 
clined 11.3 per cent indicates that milk | 
producers are dispersing their herds be- | 
cause they cannot secure and retain the | 
qualified and dependable 


services of 

helpers. 
The writing on the wall is to the ef-| 

fect that the production of farm crops will | 


| 
the present situation— | 





decline as lon 


featuring dance of work to be | 
done and onl) nited force to do it—| 
continues and a ong as the costs of 
producing « orrespond so closely to 
the market * which the farmer re- 


| prices of foods will climb. 


| dence in the country will offer as many 


| will continue to a great extent. 


; ance, 
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This simply means that the more 
decreases, the higher the 
The remedy 
for this abnormal condition is to curtail 
the numbers of non-producers of food and 
to multiply the ranks of the food pro 
ducers. Such a reversal will result only 
when the remuneration for growing farm 
crops is proportionate to the incomes 
which obtain from other occupations and 
vocations that now yield attractive re- 
turns. It also features the countrywide 
need of markedly increasing the attrac- 
tiveness of farm life in order that resi- 


ceives. 
the supply 





inducements to the average laborer as 
does city life. 

Prospects are that inflated living costs | 
The la- | 
bor shortage is vitally acute despite that ! 
the average wages paid country help are 
from 15 to 25 per cent higher than those | 
of last year. This is sure to result in de- 
creased production—unless you and I and 
everybody backs up the farmer; and not 
with extravagant encouragement and pats 
on the back but with actual sweat-of-the- 
brow and_ blistering-of-the-hands 
Uncle Sam has been collecting in- | 
formation from every highway and byway 
over his broad and productive farming 
territory. His summation of potential re- | 
sults in the bread-producing and meat-pro- | 
viding line run about in this wise: “Cul- 
tivation this year will be less intensive 
than formerly. More land will be put 
into grass and such other crops as re- 
quire a minimum of labor. Land which 
the farmer cannot handle personally, he 
rents to tenants on the crop share or cash 
basis. In many instances the tenant is 
furnishing the labor only while the land- 
owner provides everything else. The crop 
is split two-thirds to the latter and one- 
third to the former, or, some instances, on 
the fifty-fifty basis.” 

Various emergency measures have been 
suggested for the temporary relief of the 
farm-help famine. Proponents of unre- 
stricted immigration have talked volubly 


assist- 





|} and circumspectly about the benefits from 


a labor standpoint which would imme- 
diately result if the bars—which now | 
protect our domestic laborers and keep 


out the worthy and nondescript of many 
foreign races which wish to flock to the 
United States—were let down. However 
to date, all these arguments and discus 
sions have only exerted a smokeless pow- 
der, blank-cartridge effect on the farm- 
labor situation: and the chances are far | 
from rosy that anything tangible will | 
ever obtain from such sources. 

The utilization of convict labor for 
emergency use on farms possesses more | 
possibilities. However this would be 
largely a matter for state determination. 
Some states may favor the plan while 
others would be wholly against it. Were 
convict labor to be utilized, the prospects 
are that short term prisoners—offenders 
sentenced for terms of less than five years | 
—would be principally used. It is this 
class that has largely composed the road 
gangs in the states where highway con- 
struction has been performed—to a 
greater or less degree—by convict labor. | 
The greatest problem in the handling of 
convicts would consist in providing them | 
with satisfactory guards and_ suitable 
lodgings. Tents such as are utilized by 
the road building forces could be used 
and the camp could be operated accord- 
ing to army discipline and practice. The 
transportation problem naturally would | 
be of paramount importance and the di- | 
vision of the expenses among the various 
farmers who utilized such labor would | 
also offer some perplexities. In the main, 
if convicts were used, they would have 
to be centralized for the most part in 
rather large units which would limit their 
services to the larger farms. A complete | 
discussion of the convict-labor problem 
is impossible due to space limitations. It 
is a matter for state decision and adop- 
tion. However as a last resort if ade- 
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Williams’ “Agrippa” 
Drop-Forged Tool-Holders 


‘“‘THE HOLDERS THAT HOLD” 


Williams’ “Agrippa” Tool-Hold- 
ers for Cutters, or “Bits,’ made 
from High Speed bar steel are 
carried in a wide variety of styles 
and sizes for all regular machin- 
ing operations. They represent 
the latest improvements in de- 
sign, material and practice, em- 
bodying many features that make 
for economy and convenience. 


For instance, the Holder illus- 
trated above, by the simple 
substitution of interchangeable 
blades, cares for both cutting-off 
and side-work. Other “Agrippa” 
styles possess similarly unique 
advantages, also. 

The Williams’ hallmark & is your guar- 
antee that the tool bearing it is honestly 
made and measures up to the high stan- 


dard maintained for nearly half a century 
in Williams’ Superior Drop-Forged Tools. 


Ask for Machinists’ Tools Book 


J. H. WILLIAMS @ CO. 


**The Drop-Forging. People’”’ 


BROOKLYN BUFFALO 
28 Richards St. 28 Vulcan St. 


St. Catharines, Ont., Canada 


CHICAGO 
1028 W. 120th Se 





DROP-FORGINGS 


often cheaper than castings 
—always far superior 
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YOUR PATENTS— 
They Need Development ? 


Ro Investing and Manufacturing 
Company~-a holding company of 
small manufacturing concerns will ac- 
quire patented devices by control or 
purchase. 


196 


Do 


* + 


Patents will be investigated for purchase 
outright, or for development on an equit- 
able basis with the inventor. 


* * 


The Investing and Manufacturing Com- 


pany is not a brokerage. It has nothing to 
sell—-no securities, no service, no advice—it 
is an Operating company equipped to assist 


small manufacturers and inventors who recog- 
nize the limit of their industrial development. 


* 
It 


facturers 


The 


has been endorsed by bankers and manu- 
in Connecticut and Massachusetts. 
financial condition is ample and sound. 


* 


Write regarding your patents; they will be in- 
vestigated and developed under the direction 
of one of the biggest engineers in America. 


We can only deal with principals. A Folder 


tells more about us. 


THE INVESTING & MANUFACTURING COMPANY 
First Bridgeport National Bank Building 
Bridgeport, Connecticut 








my Army Auction Bargains 

Tents . . $4.25up| Auto Pistol . 

Saddles. 6.50 “| Army Haversack . ise 

Koapsacks .75 “| White Uniform +4 

Slickers . 1.85 Army Gun 

Spring Rem. cal. 30 single shot rifle 

1906 cart., $7.77. Hail cart., $3. $0 per 100. 
‘Large Ghastrated 


15 acres army on 
cyclopedia reference catalog-—400 pages-- 


1920, mailed 60c Circular doc. 
Francis Bannerman Sons, 501 Broadway, New York 


UNISOL 


Reg. U. S. Pat. Off. 


Assures Successful Boiler 
Operation 


SCALE SAMPLES PROVE: That 
Excessive scale accumulation, in many 
cases, results from sources entirely un- 
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branches | 
everywhere | 























1 a Bessemer Oil Engine 
set as the engine itself 
untry are located service 
assistance the 


ck 
s great an as 
ghout the 


branches to render instant 


" ste you need it, Bessemer Oil yo are suspected. Each type of scale invari- 
famed for their low cost of maintenance and case | a a . . * 

operation. For irrigation, ginning, milling, or | bly indicates that certain definite 
municipal needs——for any power purpose Besse- | treatment is required, To Effect Suc- 
mer Oii Engines stand feremost. 15 to 180 H. P. cessful Boiler Operation. 


Write for catalog 
THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 
OIL ENGINES 


We Guarantee: That UNISOL will gradu- 
ally remove boiler scale, prevent scale forma- 
tion, stop and prevent corrosion and pitting, 
and remove grease from steam boilers. 

We shall be pleased to make every effort 
to assist those who wish to maintain ideal 
operating conditions. 

Pamphlet on request 
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quate working forces cannot be recruited | 
from other channels, resort to convict la- | 
bor will have to be made in some sec- 
tions or else a material percentage of the 
land will remain uncropped. 

The army of “floater” labor was of re- 
cent years greatly reduced in strength, due 
to the fact that this has been the era of 
employment when everyone who wants to 
work can secure plenty to do at profitable 


wages. Hence the influx into the grain- 
growing regions of the general run of 
transient labor which customarily has 
aided in harvesting has been measurably 


The lumler 
timber fruit pickers and 
who heretofore have helped out 
at harvest time have largely transferred 
their temporary services to the industrial, 
manufacturing and commercial pursuits 
where the wages are more attractive and 
the hours are shorter. If the present in- 
dustrial hesitation should persist through- 
out the summer of 1921, this situation 
would be made normal again; but no one 
expects it so to persist, so what we have 


jacks, cruisers, 


“hoboes” 


said for 1920 will probably apply equally 
to 1921. 
Farm women—the country over—have 


always been accustomed to aid as much 
in the rush of warm weather 
work. Last vear they did more than ever be- 


as possible 


fore. However, in the majority of cases 
they are useful only for the lighter forms 
of farm labor. On dairy farms, the 


women can help markedly by doing much 


of the milking, thereby permitting the 
men to put in longer days in the field. 
They also can tend the farm garden, run 
errands to town, deliver the milk and 
other dairy products to the railroad sta- | 
tion, creamery or cheese factory. They 
can attend to the feeding of the live 
stock and perform the light farm chores. | 
They can handle the farm poultry—as 
they have customarily done for many 
years. They also can accomplish invalu- 


able work in the way of picking and pack- 
ing fruits and vegetables. There are a 
hundred and one ways in which they can 
and their men folks so that the latter can 


devote their undivided attention to the 
growing and care of the crops. But as a 
general proposition they cannot do the 


heavy field work that constitutes the back- 
bone of farming 


Salvaging Torpedo Boats for 
Peaceful Uses 


(Continued from page 185) 


and to act as convoys for troop ships. 
For nearly two years the destroyers met 
the exacting demands of real war service. 


the hulls are 
on the day they 
There has not been 

slightest sign of structural 
in any of the vessels. If the 
arisen they could have gone to 

Now it is too late, for work- | 
with oxy-acetylene torches and 
chisels and steel drills have gone into 
the hulls and torn out the machinery. 
These boats were retired primarily be- 
they are coal burners. The space 
available for coal bunkers was so small 
that their cruising radius was limited and 
they could not stay 
burning destroyers. 


that 


as 


as 


tight 
together. 


rugged and 
were put 
the 
weakness 
need had 
sea again. 


cuuse 


at sea so long as oil 
It is a fact also that 
they were outclassed by the newer torpedo | 
boats of the American Navy which turn | 
up thirty-five knots an hour. But it! 
should not be assumed from this that the | 
old boats are slow. Even on the day of 
their retirement they were said to be 
good for an average of twenty-five knots 
each. The suinbridge,” probably the 
fastest of the thirteen, turned up 28.5) 
knots on her trial trip. 

The yard that is renovating these craft 
years ago and now} 
from thirty to fifty ships a| 
In the yard at present, in addition | 


disposes of 
year. 


| to the torpedo boats, are the old Ward 


| 


Liner “Seguranca,’ 
war by German 


’ twice sunk during the 
submarines, and the} 


ment is relative, 
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troop and convict ship. This latter vessel 
is to be turned into an oil tanker. She 
had been tied up at Bermuda for thirty 
years, but is still seaworthy. Her tower- 
ing sides, built to accommodate tier upon 
tier of decks containing hundreds of 
berths, are to be cut down and she will be 
plated over in the whaleback style. 

The “Seguranca” was once in the trans- 
atlantic service and carried thousands of 
passengers. She was taken over for troop- 
ship service during the war and was 
caught by a torpedo the first time near 
Lisbon, Spain. When shipping became 
scarce as the toll of war grew, she was 
raised, repaired and put back into serv 
ice only to be hit for the second time near 
Bermuda, Lying on the bottom in shallow 
water, she was sold to the junk man and 
salvaged. It has been found that her 
hull is still sound enough to repair, and 
it is likely that this boat will go back into 
passenger and freight service. 


From the Einstein Contest—III 
(Continued from page 187) 
by a eontraction of these same instru- 
ments in the direction of their motion. 
This contraction obvioasly cannot be ob- 
served directly because all bodies, includ- 
ing the measuring instruments themselves 
(which after all are only arbitrary 
guides), will suffer the contraction equal 
ly. According to this theory, called the 
Lorentz-Fitzgerald contraction theory, ]** 
all bodies in motion suffer such contrac- 
tion of their length in the direction of 
their motion; [the contraction being made 
evident by our inability to observe the 
absolute motion of the earth, which it is 
assumed must exist.]*" This would suf- 


fice to show why the Michelson-Morley 
experiment gave a negative result, and 
would preserve the concept of absolute 


motion with reference to the ether. 

[Now it will be clear that this expla- 
nation is a very special one; that it 
applies only to the particular experiment 
in question. And indeed it is only one of 
many possible explanations. Einstein 
conceived the notion that it might be in- 
finitely more valuable to take the most 
general explanation possible, and then try 
to find from this its logical consequences. 
This “most general explanation” of 
course, that it is impossible in any way 
whatever to measure the absolute motion 
of a body in space.]** Accordingly Ein- 
stein enunciated, first the Special Theory 
of Relativity, and later the General 
Theory of Relativity. The special theory 
Was so called because it was limited to 
uniform rectilinear and non-rotary 
tions. The general theory, 
hand, dealt not only 
linear motions, but 
motion whatever. 

The hypothesis relativity asserts 
that there can be no such concept as ab- 
solute position, absolute motion, absolute 
time; that space and time are interde- 
pendent, not independent; that every- 
thing relative to something else. It 
thus accords with the philosophical notion 
of the relativity of all knowledge. 
{ Knowledge based, ultimately, upon 
measurement; and clearly all measure- 
consisting merely in the 
application of a standard to the magni- 
tude measured. All metric numbers are 
relative; dividing the unit multiplies the 
metric number. Moreover, if measure and 
measured change proportionately, the 
measuring number is unchanged. Should 
space with all its contents swell in fixed 
ratio throughout, no measurement could 
detect this; nor even should it pulse uni- 
formly throughout. Furthermore, were 
space and space-contents in any way sys- 
tematically transformed (as by reflection 
in curved mirrors) point for point, con- 
tinuously, without rending, no measure- 
ment could reveal this distortion; experi- 
ence would proceed undisturbed. ]** 

{Mark Twain said that the street in 
Damascus “which is called straight,” is so 


is, 


18s, 


mo- 
on the other 
with uniform recti 
with any arbitrary 


of 


18 


is 


“Malabar,” formerly H. M. 8. “Terror,” a| ealled because while it is not as straight 
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| as a rainbow it is straighter than a cork- 
screw. This expresses the basic idea of | 


United States Shipping Board relativity—the idea of comparison. All) Why be 


our knowledge is relative, not absolute, | 
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parison. An atom may be as large, com- 
Steel dWood pared to an electron, as is a cathedral 
an compared to a fly. The relativity theory 


of Einstein emphasizes two cases of rela- 


tive knowledge; our knowledge of time 
and space, and our knowledge of mo- 
tion.]**® [And in each case, instead of 


allowing the notions of relativity to guide 








has no vision for the South, 
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trouble consisted in taking up-and-down | 
as an invariable direction, a habit firmly | 
implanted by long familiarity with a flat 
earth. Something similar afflicts us to- 
day. In all ordinary terrestrial matters 
we take the earth as a fixed body, light 
as instantaneous. This is perfectly 

proper, for such matters, But we carry 
our earth-acquired habits with us into the 
celestial regions. Though we have no 
longer the earth to stand on, yet we as 

as on the earth, that all measure- 
ments and movements must be referred to 


some fixed body, and are only then valid. 


We cling to our earth-bound notion that 
there is an absolute up-and-down, back 
and forth, right-and-left, in space. We 


may admit that we can never find it, but 
we still think it is there, and seek to ap- 
proach it as nearly as possible. And sim 
ilarly from our earth experiences, which 
are sufliciently in a single place to make 
possible this simplifying assumption, we 
get the idea that there is one universal 
time, applicable at once to the entire uni- 
verse. |'" {The difficulty in accepting 
Einstein is entirely the difficulty in getting 
away from these earth-bound habits of 
thought. |* 


Making Weather to Order 


(Continued from page 188) 


ready for the oven and his success as a 
baker depended on his ability as a guesser. 
There were two reasons for his troubles: 
the varying humidity and the hacteria of 


the air both affected the raising dough. 
Conditioning the air not only makes it 
and keeps it just right for the yeast to 
work best, but it washes from the air 
all dirt and bacteria. Scientific tests have 
proven this latter statement. The mod 
ern baker makes his bread according to 


formula and instead of guessing when his | 
ready, looks at his watch and 
Manufactured weather has been 
applied in a number of in- 
dustries where fermentation is a part of 
the process. 

The air engineer also made it 
possible to introduce quantity production 
methods into the woodworking industries, 
where, heretofore, each piece had to be 
eut and fitted individually. A piece made 
to fit today, a week hence would probably 
he either too big or too small as it had | 
shrunk or swollen from atmospheric con- 
ditions. By keeping the air constantly at 
the same humidity the same quantity-pro- 
duction methods used in the metal in- 
dustries are possible in wood-working. 


knows. 
successfully 


has 


' This fact was proved conclusively in the 


huge U. S. Naval Aircraft Factory at 
League Island, Vhiladelphia. The com- 


plete operation of building naval aircraft 


was carried out here in conditioned air 
and not only were manufacturing prob- 


but the finished aircraft, | 
leaving the factory with a uniform mois- 
ture content in its parts, contracted and 
expanded equally under outside weather 
conditions, resulting in a more reliable 
craft. 

For years it has been considered almost | 
impossible to manufacture fine chocolates | 
in summer. Chocolates exposed tc the 
heat and humidity of an ordinary summer 
day lose their rich dark brown color and 
silken “finish” and assume a pale tan 
shade. If the same chocolate were 
cooled and “set” as soon as it was dipped, 
it would retain appearance and 
flavor, and if properly packed and kept | 
would reach the consumer in perfect con 
dition. Upon the old time assumption 
that the difference between summer and | 
winter was merely a matter of tempera- | 
ture, it has been the practise of candy | 
makers to install refrigerating coils in | 
rooms where the chocolates were dipped. 


lems simplified, 


a 


its 


The air immediately surrounding the | 
eoils became too dry through condensa- | 
tion on them and the rest was too wet. | 


Besides the coils were unsanitary, dan- | 
gerous if a leak developed and they were 
not subject to automatic control, The 
automatic weather man has saved the day 


here, too, and in many modern candy 


| teresting effect on film. 
| damp the film becomes opaque 


| Mr. Willis H. 
|} and engineering skill the 


| the 
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factories the right brand of weather is 
made before it enters the factory and it 
is always right. 

Three of the largest chewing gum fac- 
tories now are equipped with air eondi- 
tioning apparatus. Air at the right tem- 
perature and humidity and free from im 
purities contributes largely to a uniformly 
good product. 

Manufactured 
rather knotty 


weather has solved a 
problem for the rubber 
manufacturer. The first process in treat- 
ing the raw rubber is to wash it. It is 
reduced to sheets which must be dried be 
fore they can be further processed. The 
drying is done in a temperature warmer 
than ever the tropics produce but the 
rubber cannot be exposed to these high 
temperatures without injury unless the 
humidity is relatively high. Other sys- 
tems are quicker but they injure the rub- 
ber, whereas if the proper atmosphere is 
supplied the rubber dries in a very few 
hours and it is actually improved in 
quality. 

Mechanical weather is used in nearly 
every branch of the laboratory work of 
the motion picture industry frem the dry- 
ing of the celluloid film base to the drying 
of the finished films. Humidity has an in- 
If the air 
and if too 
and cracks. 


is too 


dry, the film hecomes brittle 
The limit between the two conditions is 
very narrow and the use of conditioned 
air saves thousands of dollars’ worth of 
valuable film. 

The drying of macaroni and noodles pre- 
sented particularly difficult technical prob- 
lems which have been solved by air 
ditioning. 

In one of the large tobacco factories 
where machines are used for stripping the 
stems from the tobacco leaves, the room 
in Which this operation took place was so 
filled with injurious dust that one could 
hardly see its length. Of course the labor 
problem there was a very difficult 
When the weather engineer was called in, 
instead of trying to remove the dust he 
supplied enough humidity to keep the to- 
bacco leaves from getting brittle and pre 
vented the formation of the dust. Now 
air conditioning has been introduced into 
all branches of the tobacco industry in 
which weather has always been a large 
factor, with a resultant saving of thou- 
sonds of dollars each year. 

Before the mechanical weather man in- 
vaded his field the manufacture of elec- 
trical insulators and other ceramic ma- 
terials used to stand a of between 
20 and 35 per cent in his “green” 
spoiled in the drying. This loss has been 
reduced to between 2 and 5 per cent. 

Certain chemical processes in which 
temperature and humidity are factors, no- 
tably the making of ammonium nitrate for 
explosives, have not only Leen speeded but 
made practicable on a large scale by air 
conditioning. Other interesting applica- 
tions to which many pages could be de- 
voted are in preventing static electricity 
in printing newspapers and magazines, in 
the manufacture of paper, in the making 
of medical capsules, ete. 

But undoubtedly the largest application 
is yet to be made; that is for non-indus 
trial purposes—in the homes, schools, 
churches, theaters, office buildings, ete. 
Carrier, to whose foresight 
art owes much 
of its present status, is a firm apostle of 
thought that weather in the 
home is just as essential as in the in- 
dustries. 

“You'd laugh at a house without a 
heating system,” says Mr. Carrier, “and 
yet such a house would be no more ab- 


con 


one. 


loss 


pieces 


good 


| surd than a house without a cooling sys- 


tem. Why should we regard summer as a 


| time when we must simply grin and suffer 


from the heat, any more than we should 
regard winter as a time when we must 
smile cheerfully and suffer from the cold? 

“As a matter of fact the installation of 
equipment for manufacturing cool weather 
in the summer, also provides better warm 
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bd YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn «& 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us In many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest to inventors and particulars of re- 
cently patented inventions. 


MUNN & Co., OF PATENTS 
Woolworth Building, NEW YORK 
Tower Building. CHICAGO, ILL. 
Scientific American Building, WASHINGTON, D.C 
Hobart Building, SAN FRANCISCO, CAL 
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Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 





year .00 
Scienti 

SECC). GRO BURP 6. sso oc ccc nardaess .00 
Postage prepaid in United States and posses- 

sions, Mexico, Cuba and Panama. 


Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 
ditional. 
Canadian Postage 


Scientific American 75c per year additional. 
Scientific American Monthly 86c per year addi- 
tional 
The combined subscription rates and a to 
foreign countries, including Canada, 1 be 


furnished upon application. 
Remit by postal or express money order, 
draft or check. 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than five nor more than 12 lines 
accepted. Count seven, words to the line. All 
orders must be accompanied by a remittance. 


AGENTS WANTED 
to $200 a Week. Free samples. Gold 
and Office Windows. Anyone 
sig demand. Liberal ofler to general agents, 
etter Co., 431X N. Clark St.. Chicag« 
BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
capable en to establish branch and manage salesinen, 
$300 to $2000 necessary. Will allow expenses to Balti- 
more as explained. Address, Mr. Clemmer, 603 N, 
Eutaw St., Baltimore, Md. 


FOR SALE 

CANADIAN Patent Rights on eccentric borin 

for sale. W. F. MEYERS COMP 
Bedford, Selb 


bank 


AGENTS, $6 
t s for Store 











gc oer 





WANTED 
THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completelv equipped 
mavufacturing plants in Indiana. Address W. F. M. 
P.O. Box No. 263, Bedford, Indiana. 


TO MANUFACTURERS 
OF EVAPORATING APPARATUS 
FLUE Gas Juice Heater Patents for sale, singly or 
combined, or Royalty arrangement: Cuba, Canada, 
United States, Hawaii, Great Britain, Porto Rico and 
the Philippines. J. O. Frazier, 6118 Laurel St., New 
Orleans, La. 


You can be quickly cured, if you 


STAMMER 


Send 10 cents for 288-page book on Stammering and 
Stuttering, “Its Cause and oF It tells how I 

cured myself after stammering 20 B. N. Bogue, 
*** Bogue Bidg., 1147 N. til St. “indianapolis, 








VENTRILOQUISM 


Taught Almost Anyone at Home. Small cost. Send 
today 2-cent stamp for particulars and proof. 


G. W. SMITH, ROOM R745, 125 N. > C AVE., ya ILL. 





Printing ap 


Cards,circulars, ts is c kK, hi r. ea 
i arger $35 Job press $150. Save money. Print 
for others, big profit. All easy, rules sent. 
Write factory for press catalog, TYPE,cards, 
etc, THE PRESSCO., 0-22, Meriden, Conn. 


mail false teeth, old and 
For Spot Cash broken jewelry, diamonds, 
Satches, old gold, silver, platinum, War Bonds or 
Sstamps—anything valuable. Cash by return mail. 
Goods returned in 10 days if you're not satisfied. 


Ohio Smelting and Refining Co., 234 Lennox Bldg., Cleveland, O. 


A Corliss Engines, Brewers 
and Bottlers’ Machinery 
The VILTER MFG. CO. 
989 Clinton Street Milwaukee , Wis. 


Experimenta etal and Model Work 


Fine | : s and Fine Machinery, 
" 1s Developed. 
on. Gear Cutting, Ete. 


*roome St., New York City 









Speci L ' 
HENRY ZUHR, 48° 9 
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weather in the winter, 
equipment not only heats efficiently, but 
humidifies. Some day we'll look back on 
our present steam radiators, hot air fur- 
naces, and other ‘dry’ heating systems, 
with the same sort of feeling with which 
we now regard the old-fashioned pot-bel 
lied stove of grandfather’s day, which 
used to toast his face while shivers ran 
up and down his spine.” 


Air Plus Oil Equals More Oil 


(Continued from page 190) 


because such 


the deep-seated oil sand under pressures 
ranging from 40 to 300 pounds. These are 
termed “air wells” to distinguish them 
from the otber wells from which the re- 
sultant oil is pumped in the usual fashion. 
The apparatus required is comparatively 
simple. In the main it consists of an air 
compression driven by a gas engine which 
may be from 20 to 100 horsepower—the 
choice being determined by the quantity 
of air to be delivered underground and 
by the pressure needful to stimulate the 
movement of the oil. The air is piped 
from the compressor to the wells chosen, 
and there the line is connected with the 
metal casing or tubing which extends to 
the bottom of the drill hole and into the 
oil sand. At a suitable point down in the 
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hole an air-tight collar of cement is 
formed to prevent the air from rising 
surfaceward through the unfilled drill-| 
hole. With everything ready, the com- 
pressor is started; and, if the proper 





precautions have been taken, the pres- 
sure of the air accumulating under | 
ground will fill the space previously oceu- | 
pied by the natural gas. 

The engineering problem is to see to it | 
that the air gets into all parts of the sand | 
where there is petroleum and to prevent | 
the air from being lost or wasted by 
reaching into areas where there is little | 
if any soil. As might be expected, the 
air tends to follow the easiest and short 
est route between its points of discharge 
from the air wells and the avenues lead 
ing upward by way of the pumping wells. | 
It is practicable so to regulate the flow of 
the oil surfaceward in the pumping wells 
as to set up back pressures—much like | 
the condition induced by holding in re- 


straint natural gas when present. This 
procedure enables the operator to build 
up the subterranean pressure and thus | 
to effect the distribution of the air| 


throughout the oil sand, 

Sometimes so-called “tight” sands are 
intermingled with those of an open char- | 
acter, and if the air pressure were not | 
distributed, as in the manner just de- 
then the expulsive medium would 
short circuit around yielding 
beds and fail to drive out of them the 
oil with which they may be laden. On 
the other hand, if the oil sands are prin- 
cipally of a compact nature, the petroleum 
could not be recovered in paying quan 
tities unless means were taken to main- 
tain a satisfactory back pressure for the 
purpose of inducing a complete penetra- 
tion of the air. Petroleum in a _ tight 
sand migrates slowly, and this movement 
is further intluenced by the density of the 
oil and the percentage of its paraffin con 
tent. 

The favorable outcome, when com 
pressed air is used, depends to a consid- 
erable extent upon the choice of the wells 
through which the air is to be forced 
downward. It is essential that these 
wells be so placed or circumstanced as to 
reduce to a minimum the likelihood of 
the air being wasted by running off into 
neighboring formations that would facili- 
tate its dissipation. Having decided that 


these less 


it is worth while to try compressed air 
upon a given area with which the opera- 


tor is conversant geologically, his next 
step is to determine the size of the com- 
pressor plant commensurate with the lo 
eal requirements. In the Appalachian oil 
fields this is done by using a handy five- 
horsepower portable testing compressor. 
In this way, it is possible to learn how 








Restoring the Full Day’s Work 


Two things tend to do it: —higher valuation of jobs; 
wider adoption of Veeder Counters. More willing- 
ness to produce a fair return for the wage; better 
means of checking-up the output of the operative 

keeping track of the output of each machine with a 


Redo 


COUNTER 





The large Set-Back Rev- 
olution Counter at right 
is less than % 
size. The 


actual 
small Revolu- 
tion Counter below is 
shown nearly full size. 
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The Set-Back Revolution Counter above rec- 
ords the output of the larger machines where the revolu 
tion of a shaft registers an operation. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, according to purpose. Price, with four 
figures, as illustrated, $10.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable ; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 
machines. Will subtract if run backward. Price, $2.00 





At any machine where runs should go through in less time, you'li 
save money by using a Veeder. Special models are made for every 
machine where you’d use one; they’re all put before you in the 
free Veeder tooklet—worth writing for today. 

18 Sargeant St. 


The Veeder Mfg. Co., } Rese Conn 




















SONNEBORN PRODUCTS 





Gri nd-Froof ana Dust-Free Gone rete Floors! 
i ‘ th sie Sil ork : f 
oe eel 
Concrete Floors Cannot 
Dust or Disintegrate 


if they have been treated with Lapidolith, the liquid 
chemical which completes the hydration of the cement. 


Do not 








Make your concrete floors as hard as granite. 
tolerate constant repair bills. Just flush on 


APIDO|ITH 


TRADE MARK 


and your floors will be so hard that even heavy truck- 
ing cannot crumble or grind them away. 


Lapidolith has made its way into every part of the land, 
into every industry, until there are now 200,000,000 
square feet of wearproof, lapidolized old and new con- 


SONNEBORN PRODUCTS _ “'¢t€ floors. 


Gmccat 





Lapidolith is the original 
concrete hardener stand- 
ard for ten years. 


the durable Mill White. Washable, of | Decide to stop needless 
exceptional covering capacity. Gloss : F 

Write for tes- 

timonials, literature and 





full information. 


L. SONNEBORN SONS, Inc. 
_| Dept.1, 264 PEARL ST., NEW YORK 


FOR WOODEN FLOORS 


Flat and Eggshell, also all colors ; expense. 
| 


| the modern wood preservative gives | 
new life to old or new wooden floors. | 
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“YALE- 


NE man 


dustry 





required sizes. 
sent on request. 


The Yale 








For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. | 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 


up Treadle. 


W. F. & J. Barnes Co. 
atablished 1872 
1999 Ruby Street 
Rockford, Ill. 


ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
quantity We produce all grades at our world famous 
BELL ASBESTOS MINES in Canada. We alsocarry 
fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products 








For anything you Asbestos, turn to 


w want in 
KEASBEY & MATTISON COMPANY 
perT. s | 
AMBLER, PENNA... U.S.A 
Qwners of the world's largest Asbestos Mines 


SOUTH BEND LATHES 


For the Machine and Repair Shop 9° Lathe $215.00 
11° Lathe $275.00 
13° Lathe $365.00 
15° Lathe $450.00 
16° Lathe $525.00 








South Bend Lathe Works 
421 Madison Street 
south Bend, Ind. 


We Will Make It 


hing in & Metal. stamping. o nov 
any and finished in any 


Waterbury Button Co., Waterbury, Conn: 
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Makers of Yale Products 
and Electric Industrial Trucks 


Stamford, Conn. 


Cut Down Your 
Handling Costs 


moving with ease a load 


that formerly took all the ener- 
gies of five men—that’s worth your 
thought, isn’t it? 


Yale Chain Blocks and I-beam Trolleys have 
greatly reduced the expense of material hand- 
ling in thousands of plants in every line of in- 
either by permitting one man to do 
the work of three to eight, or by speeding up 
the productive efforts of the whole gang. 


Yale Spur-geared, Screw-geared and Differ- 
ential Chain Blocks and Yale Electric Chain 
and Electric Wire Rope Hoists are made in all 


Complete descriptive catalog 


Yale Made is Yale Marked 


& Towne Mfg. Co. 


Locks, Hoists 


U.S. A. 


SPUR-GEARED BLOCK === 


Vd old ot OF at -Vel cle) 


Re-Turning Tool 
No Offsetting 
No Jigs 

This Weber Tool ¥ 
turns all pins abso- 
lutely round from 
one setting of 
Crank Shaft, on 
centers. A micro- 
meter dia! enables ~~ 
pm | conn oft pine to uniform size. 
required for trveing : 
4 pins cap easily be finished in 30 minutes, and 
shaft is completed with only one setting. 

The Weber Toot 








ir Shop. An assort 
These wil? fit the pins f ‘ 
trucka and tractors rite for Circular and Prices. 


SAWYER-WESER TOOL MFG. CO. 
353 S. Alameda St. Los Angeles, 


The average time 
up one pin is from 5 to 10 minutes. The 
an entire 


is guaranteed to turn crank-pins 
within as close limite of accuracy as any other known method. 
It will soon save its cost in any Tractor or Automobile Re- 
ment of cutting tools are furnished. 
we ley of the popular automobiles, 





BRUSHES 


Make Smooth Surfaces 
and Clean Kitchens 


For highly glossed and 

able 

Varnish and Enamel— 
Always Use 


Send for Illustrated Literature 
John L. Whiting-J. J. Adams Go. 


Boston, U.S.A. 
Brush Manufacturers for Over 110 
Years 

















its with Paint, | 


Whiting-Adams Brushes 


Largestin the World | 

























| £Aalns. 








| ultimate commodity in any way. 





much air the sand will take and 
discover what pressure is needful to in- 
duce initial absorption of the air, for it is 
a fact that the sands are all of them 
more or less resistant. Finally, having 
found out the maximum pressure at which 
the sand will drink in all of the air that 
the testing plant can deliver, it is a 
comparatively easy matter to fix upon the 
proper installation. 

Taking the results generally, an average 
of 10,000 cubie feet of free air is pumped 
into each well daily. That is to say, if 
there is one air well and three oil wells, 
10,000 cubie feet of air must be forced 
under ground every twenty four hours. 
The measure of power for this service is 
determined directly by the perpendicular 
thickness of the sand. The time elapsing 
before an increase in oil production 
noted may vary all the way from 
than a week to a period of months, and 
for this reason an operator should not 
be discouraged if he reaps no immediate 
The underground conditions and 
the extent of the area he is seeking to in- 
fluence will have their several effects upon 
the outcome. Even so, as already pointed 
out, the results in a large percentage of 
the installations richly compensate for 
the expense involved. 


is 


less 


The layman must not imagine that the 
favorable displacement or movement of 
the petroleum is accomplished after the 


fashion of the urge of a solid body of 
water carrying and lifting the mass of 


oil. The compressed air mingles with the 
petroleum, creates an oleaginous froth, 
and this progressively breaks its way 


through the sand toward the intakes of 
the pumping wells. This commingling of 
the air with the oil does not, contrary to 
the fears of operators, hurt the 

There 
air will 


some 


is no doubt, however, that the 
dilute the natural gas where this is 
present, and this dilution may diminish 
the value of the gas as a source of energy 
for gas engines or as a medium for heat- 
ing purposes. Even so, the impairment of 


the natural gas as a fuel is offset by the 


returns from the increased output of 
petroleum, 

As an alternative in stimulating the 
yield of oil, the practice has been en- 


couraged of flooding the wells in some of 
our oil fields—relying upon the rising tide 


of the water to lift or to drive the pe- 
troleum toward the pockets or shot holes 
at the bottom of the wells. This pro- 


cedure has undeniably augmented the flow 


| of oil by a few barrels daily, but it also 





| Hawaii, 


tends to waterlog the oil sand more or 
less completely and may damage neigh- 


boring properties. On the contrary, com- 
pressed air does not bring about the same 
serious or permanent underground changes 
and, broadly stated, it would seem that 
the compressed-air method costs less and 
gives richer results as a rule than flood- 
ing. In conclusion, there is warrant for 
the belief that the compressed-air proce- 
ess may yet enable us to add to our do 
mestic oil supply anywhere from six to 
twelve billion barrels of petroleum that 
otherwise would remain underground. 


The Papaya, or Tree Melon 

(Continued from page 191) 
est by fire or otherwise, the papaya often 
springs up from seeds dropped by birds. 
Small groups are commonly found grow- 
ing about huts, where they seem to thrive 
without any cultivation whatever. In 
almost any well-drained — soil 
seems to be suitable, but, ordinarily. rich 
loam or humus on a hillside is the soil 
that the papaya likes best. 


also to] 


| have 


March 5, 1921 


weighing five to twenty pounds apiece. 
This enormous yield almost continu- 
ous for about three years, after which the 
tree steadily deteriorates. 

It is to be hoped that, with improved 
conditions of cultivation, the papaya will 
soon become much more common in our 
markets, it deserves to be because 
of its agreeable flavor, its importance as 
a food, and its value in combating that 
American disease, dyspepsia. 

Most of the accompanying illustrations 
are made from photographs taken by 
Mr. Nelson Popenoe at the Plant Introdue- 
tion Field Station, Miami, Fla. 
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as 


The Trumpeter Swan 

(Continued from page 191) 
ber ranging from 1,312 in 1854 to 122 in 
1877. It is now put down by naturalists 
as very rare, anywhere within its former 
range. While the breeding range was 
limited to the interior of Canada, in win- 
ter, it was distributed south from the 
limit of open water through the western 
United States to Texas and South Caro- 
lina. On the Pacific it was common from 
central British Columbia to southern Cali- 
fornia. In 1915 Coale, the American nat- 
uralist, notes that “of the great number 
of trumpeter swans which traversed cen- 
tral and western North America sixty 
years ago, there are only 16 specimens 
preserved in museums which have au- 
thentiec data.” 

The British Columbia colony was first 
located upon about a year ago by a local 
ornithologist. As soon as it came to the 
knowledge of the Dominion Parks Com- 
missioner a guardian was put over the 
birds. The exact location of the colony 
has not been divulged. The lake where 
they were found open all the year 
around end it is stated that the swans do 
not go south, nor indeed, do they leave 
Canada at all. They go north in summer, 
but their range of migration is extremely 
limited. Efforts are now being made to 
locate exactly their summer habitat. 


1s 


As many as one hundred have been 
counted in the colony, and the Dominion 
Parks Branch has sueceeded in securing 


motion pictures of 19 of them. The prob- 
lem now before the Government 
whether these remaining members of an 
almost extinct but extremely interesting 
species of North American water-fowl can 
be preserved. A determined effort in this 
direction is being made and it is hoped 
that it may be as successful as the han- 


is 


dling of the buffalo, which are now be 
coming so numerous on the Canadian 


range at Wainwright as to be embarrass- 
ing. 

The description given of the swans 
shows conclusively that they are genuine 
trumpeters. They are pure white in color 
and very large. Although they have not 
been handled, those who have observed 
and photographed them put the extreme 
length of the largest of them at between 
5 3/4 and 6 feet, and their height, stand- 
ing, at between 314 and 4 feet, while 
their weight estimated at around 30 
pounds. The sonorous voice, resembling 
the notes of the French horn, which has 
given them their name, is understood to 
first led to the discovery of the 


is 


| present colony. 


Since the plant is filled with moisture, it | 


flourishes in regions where there 
heavy rains every day and high tempera- 
tures both day and night. In California, 
the nights are too cool for it. In favorable 
soils and climates, it grows rapidly and 
with great luxuriance, sometimes fruiting 
in seven months from seed and bearing in 
a single season from twelve to sixty fruits 


are | 


The naturalist’s notes on them are in- 
teresting. They are stated to be distin- 
guished from the whistling swan by their 
larger size, and other particulars. Their 
bills are entirely black, longer and nar- 
rower than those of the whistling swan, 
with the nostrils placed farther back, and, 
of course, there is a pronounced difference 
in the note of the fowl. The nests of the 
sritish Columbia birds are large and built 
of hay, rushes, and feathers, carefully 
lined with feathers and down. The eggs 
are elliptical in shape, from two to six in 
a nest, and measures from 4 to 414 inches 
by from 2% to 2%, being pure white in 
color with a rough surface. Their food 
consists of leaves and seeds besides water 
plants and insects. 
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Science on the Presses 


LL through the night, unceasing and unfailing, the giant 

presses rumble on to give the community its daily newspaper. 

This first essential of modern civilization—the newspaper— 

is the very groundwork of all information in the commerce, business 
and culture of the world. 


This daily page in history’s ever-changing book is all-essential; but 
in the world of science and technical advancement the weekly 
SCIENTIFIC AMERICAN is just as indispensable. Printed each week, 
this great scientific newspaper gives to the technical and business 
men the news items of every discovery and achievement in the broad 
fields of science, mechanics, industry and inventions. 


For timely information about the activity of inventors, the SCIEN- 
TIFIC AMERICAN has the departments “Inventions New and Inter- 
esting’; for readers interested in chemistry, the “Service to the 
Chemist” gives weekly progress in applied chemistry; “With the 
Engineers of Industry” is a department devoted to the subject of 
factory efficiency and equipment improvement; for the astronomer’s 
guide there is ‘““[The Heavens,” and the regular columns on aeronau- 
tics, electricity, engineering, etc., give the latest paragraphic news 
on these subjects. 


These departments, you understand, in SCIENTIFIC AMERICAN are 
in addition to the many feature articles which comprise the march 
of progress throughout the world of science. Your subscription for 
the SCIENTIFIC AMERICAN is insurance in keeping you well posted 
in technical information of the hour. 


PECIAL OFFER. To the subscribers of the ScleNTIFIC AMERICAN who are not 
now receiving the SclENTIFIC AMERICAN MONTHLY, but who need the more com- 
plete descriptions and exhaustive treatment in this 96-page technical journal, we offer 
the advantage of combining the two subscriptions at a reduced rate. Yearly subscrip- 
tion for the weekly SclENTIFIC AMERICAN—52 issues—is $6. SCIENTIFIC AMERICA) 
MonTHLy is $7; in combination the two subscriptions are offered to you for $11 per 
year. We will start your subscription for the MONTHLY from date to correspond with 


your subscription for the weekly, billing you pro rata on the year-combination of $11. 


SCIENTIFIC AMERICAN 


PUBLISHING COMPANY 

















| General Motors Trucks 


THE TRUCK YOU CAN AFFORD TO OWN 


HERE are many things to 
consider in selecting the mo- 
tor truck you can afford to own. 


It must be backed by nation-wide, 
intelligent service. 


It must have that great quality of 
dependability, which covers dura- 
‘bility, strength, high grade con- 
struction and materials. 

It must be adapted to your needs 
through performance, which cov- 
ers power, speed, road ability, and 
many other engineering points. 


All of these things must go to 


make a truck which will deliver 
to its owner during its long life 
the greatest amount of tonnage 
for the money invested. 


When all these things are ob- 
tained the original price is a mi- 
nor consideration. Such a truck 
will be the cheapest in the end 
because it will be the most eco- 
nomical. 


This is the truck you can afford to 
own. It is a GMC Truck, backed 
by the greatest organization in the 
automotive industry, the General 
Motors Corporation. 


Ask for a copy of “Truck Talk” 


GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Corporation 


PONTIAC, MICHIGAN 
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